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Victaulic Couplings are used on 
this hook-up of a major operator 
in the mid-continent field, where 
leak-tightness under high pres. 
sure is essential. For speed and 
economy of installation, for 
minimum maintenance costs on 
oil, gas, water and air lines, 
Victaulic Couplings have earned 
the preference shown them. 
* * % 

Victaulic Couplings are available in 
all sizes from 34" up for vacuum 
and pressure —for steel, wrought- 
iron and cast-iron pipe. Mail coupon 
below for descriptive bulletin. 
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Top View shows 
Cardwell Bac k- 
filler Model 20, 
mounted on a No. 


20 Caterpillar. 





Lower View shou; 


Cardwell — Model 
St. 60 Oil Field 
Winch mounted 


on a Caterpillar 





FOR THE OIL FIELD WINCH 


THE BEST BET IN BEARINGS 








AMERICAN 


ROLLER BEARINGS 





Oil Country Winches and 
Backfillers, such as the All 
Steel Products Mfg. Co. 
equipment illustrated, must 
offer reliable operation un- 
der all conditions — have 
long wearing qualities—and 
require slight cost for main- 
tenance. That’s why you 
will find American Roller 
Bearings used where every 
effort is being made to an- 
ticipate the service needs in 
this field—and to meet them 
in the best ways known to 
design and construction. 
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AMERICAN ROLLER BEARING CO. 
PITTSBURGH, PENNA. 


Pacific C oast Repre sentatives 
Frank M. Cobbledick Co. Edward D. Maltby Co. 


1031 Polk St. 321 W. Pico St. 
San Francisco, California Los Angeles, California 





American Heavy Duty Rol- 
ler Bearings are the stand- 
ardized heavy duty roller 
bearing of oil field equip- 
ment manufacturers because 
of their simplicity of design, 
installation and mainte- 
nance; because they never 
require adjustment nor 
special features in housing; 
because of the _ superior 
quality of the bearing steel 
used and, finally, because 
test after test, and year after 
year of service, have proved 
their unequalled merit. 
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HE advent of mar- 
tial law in the oil 
at i + fields of Oklahoma, 
| : and the threat that the 
re si same condition would be 
[anon applied to the flush fields 
lull He ot East Pexas, lifted the 

. oa petroleum industry out oft 
the state of lethargy which 


un ta 
fin the present situation had 
developed. 

Governor William (AI1- 


falfa Bill) Murray de- 
manded that purchasers of 


ha rest 
crude oil advance the price 


arene 





to a minimum of one dol- 
lar per barrel, and when this was not done, he despatched 
troops to shut in all flush wells which were not affected 
by water. 

In the state of 
passed an emergency law which is believed to give broader 


Texas, a special session of the legislature 


powers to the state authorities in handling flush oil pro- 
duction. The full import of the new bill is unknown at this 
time; but it is believed that it will help control the output 
of the East Texas fields which now approach the 700,000 
barrel daily mark. The state militia of Texas has also been 
mobilized in readiness to enter the East Texas situation 
should any trouble develop through the workings of the 
new enforcement law regarding flush wells. 

One of the most important events of the month was the 
decision of three Federal judges sitting en banc at Guthrie, 


ONTHS HIGH LICH 


By J. L. DWYER 


VEIT toe 
etd 








Okla., which stated that oil proration was valid, and which 
upheld the powers of the state corporation commission in 
the matter of shutting in wells when waste of an economic 
nature occurred. This was in the case of the Champlin 
Refining Co. against the Oklahoma Corporation Commis- 
sion. This matter has been the subject of unlimited debate 
among oil company attorneys for several years, and the de- 
cision is expected to exert a wide influence in the matter 
of handling new fields. 

The price of gasoline and refined products has displayed 
a healthier tone as far as the return to the refiner and 
operator of natural gasoline plants are concerned. 

Many refineries are already experiencing a shortage of 
crude oil through the shutting in of many Mid-Continent 
fields, and while some of these plants may be able to obtain 
their crude requirements by rail from the flush East Texas 
fields, an important percentage of them may not be so for- 
tunate, as it is reported that crude in East Texas is getting 
scarce when it comes to the making of contracts which 
run for any period of time. 

Meantime, about 180,000 barrels of crude being with- 
drawn daily from the oil stocks in Oklahoma and Kansas. 
This situation has been hailed with delight for some time, 
but when it is considered that the oil being removed from 
storage probably represents a cost of $1.25 per barrel, it is 
hardly probable that the companies making such reductions 
in their stocks are pleased at the prospect of placing this 
oil in competition with oil from the flush fields which sells 
for a price considerably less. 
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Production and Refining Figures Furnished by the American Petroleum Institute 





Crude Runs to Stills, Gasoline and Gas and Fuel Oil Stocks, 
Week Ending August 1, 1931 


(Figures in Barrels of 42 Gallons) 





Daily Average Per Cent 





Per Cent Crude Operated - Gas and 
DISTRICT Potential Runs of Total Gasoline Fuel Oil 
Capacity 0 Capacity Stocks Stocks 

Reporting Stills Reporting 
East Coast 100.0 483,100 76.2 6,489,000 9,576,000 
Appalachian 91.8 117,600 85.6 1,338,000 1,420,000 
Ind., Ill., Ky. 96.6 334,100 79.3 5,483,000 3,847,000 
Okla., Kan., Mo. 89.6 296,200 68.1 2,840,000 5,160,000 
Texas 91.3 538,000 70.3 6,822,000 10,622,000 
Louisiana - Arkansas 98.9 183,000 79.4 960,000 2,811,000 
Rocky Mountain 89.3 59,400 41.7 1,676,000 829,000 
California 96.5 502,700 57.1 *11,681,000 98,528,000 
Total Wk. Aug. 1 94.7 2.514.100 69.0 37,289,000 132,793,000 
Total Wk. July 25 94.7 2,473,000 67.8 37,377,000 132,956,000 
Total July 26, 1930 95.7 2,518,600 71.4 44,751,000 139,269,000 


The Texas and Louisiana Gulf Coastal figures shown below 
are included above in the totals of their respective districts. 
Texas Gulf Coast 99.8 


’ 393,700 74.1 
La. Gulf Coast 100.0 


116,700 79.1 


5,656,000 
815,000 


7,347,000 
1,864,000 


NOTE In all the 


the : 
*"y represent the total inventory of finished gasoline 





States (stocks at refineries, 


refining districts indicated except California, figures in this column represent gasoline stocks at refineries. In *California 
and engine distillate held by reporting companies wherever located within continental United 
water terminals and all sales distributing stations, including products in transit thereto). 





Daily Average Production 
(Figures in Barrels) 
August 1, June 27, August 2, 
1931 1931 1930 

Oklahoma 425,250 544,300 554,650 
Kansas 99,750 102,100 116,450 
Panhandle Texas 54,350 59,450 96,400 
North Texas 56,700 60,350 74,200 
West Central Texas 26,150 29,550 55,400 
West Texas 201,700 209,850 301,050 
East Central Texas 52,350 59,800 41,150 

East Texas 597,550 359,700 
Southwest Texas 58,000 58,650 124,500 
North Louisiana 32,350 35,700 41,650 
Arkansas 38,650 44,200 55,050 
Coastal Texas 130,700 140,000 180,250 
Coastal Louisiana 21,800 23,250 27,950 
Eastern (not including Mich.) 100,700 100,750 124,500 
Michigan 7,850 7,850 10,600 
Wyoming 36,650 40,150 47.700 
Montana 8,050 7,600 9,450 
Colorado 4,200 4,650 4,650 
New Mexico 43,700 44,550 43,000 
California 504,200 509,500 606,700 
Total 2,500,650 2,441, 950 2,515,300 
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OME valuable lessons are being learned in the grim 

work of conquering blazing oil wells in the East Texas 

field. Snuffing out a roaring gusher on fire by the 
use of high explosives is at best a drastic and costly ex- 
pedient. It is a “strong-arm” method to be followed only 
when all other means fail. The use of explosives by those 
skilled in their use has proved an effective weapon in 
quenching a flaming well, but the trouble with such a method 
is that when the fire is out the job is only half done. There 
still remains the task of bringing the well under control. 
If the well has escaped undamaged by the fire and likewise 
has survived without injury the blast of the explosive, 
bringing the well under control may not be difficult, but 
if the well casing has been seriously damaged, bringing the 
well under control and putting it back into condition for 
production may be a formidable and costly job. 

It is from this angle that the details of the methods used 
in bringing two recent burning wells under control in the 
East Texas field are of interest to all operators. 
instance in this field the cause of 
the well catching fire and the calamitous results that have 


In practically every 


followed can be traced to the treacherous character of the 
gas when it escapes to the atmosphere. 


Its density is so 
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Controlling Qj 
EAST TEXAS 


great that, unless a brisk wind is blowing, the gas wit 
cling to the ground, seek the low lying areas and there 
, To avoid this it 4 
imperative that precautions be taken by making 
to pipe oft the gas that is to be released to atmo 
a sate distance to be burned. 


accumulate to create a deadly menace. 


TOVision 
: sphere t 
Should it be allowed to escape 
to the atmosphere in the vicinity of the well, before - 
well is completed and securely capped, the gas is almog 
certain to ke ignited from boiler fires or some unexpected 
source and endanger the lives of not only 
on the well, but also those within the area 
mulation. 


those Workin 
of gas accu. 
Practically every well that has been out of control in the | 
East Texas field has been the result oj 
the well catching fire. Why this should 
be is to many not familiar with the f 


eld 
conditions inexplicable. 


Save for the 
hazard created by this heavy gas th 
East Texas field has probably less dif. 
ficulties than the average field. Pres- 
sures are not unduly high and the vol- 
ume of gas is small. However, the fact 
that the field although only a fey 
months old has been the scene of sev- 
eral disastrous fires and that it is likel 
to become very much more congested 
before the field is fully developed, meth- 
ods of effectively controtling wells 
fire is of immediate interest to every 
operator in the field. 
On June 23, 1931, the Bell-Gradd 
well, Daniels No. 1, . 


northwest of 


about two miles 


T 


Kilgore, caught fire. It 








was estimated that the well was flowing 
at the rate of 16,000 barrels a day. TI 
well had just been completed and was 
about to be placed on production. It 
was cased with a string of 7-inch O. D 
casing and had been tubed with a string 
21 After the well had 


of 2 56-inch tubing. 
been shot with a charge of nitro-glyc- 


erine in an attempt to snuff out th 
fire, tunnelling operations were resorted 
to with the object ot tapping the well 
casing about 20 feet underground and 
pumping water in the well to put out 
the tire and shut off the flow. 


The fear of serious depletion of oil 
and gas around the well led responsibl 
offsetting operators to lend their aid, 
and to take charge of the job of bring- 
ing the well safely under control. Of- 
ficials of the Gulf Company and the 
Shell Company, respectively, with their 


The flaming Bell-Graddy well, Daniels No. a 
the East Texas field, two miles northwest of ! 
gore, just before the well was killed. 
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Well Fires in the 
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field and technical staffs, pooled their knowledge and _ re- 
sources tO expedite the job. 

Tunnelling operations were started and carried on by oil 
company field help pending the arrival of a group of ex- 
perienced miners who were called to the scene. Atter 23 
davs a tunnel 8 feet wide, 6 feet high and about 173 feet 
long, was completed. This struck the casing at some 20 
feet below the surface. It was necessary to timber the 
tunnel every inch of the way. A small dump car on a 
trolley operated by a winch near the mouth of the tunnel 
was used to remove the earth as quickly as it was excavated. 
\ 10-inch canvas air duct, through which air was supplied 
from a small compressor, furnished ventilation in the tunnel. 

When the well casing, the main ob- 
jective in tunnelling operations, was 
reached, the interesting and vital de- 
tails of the preparations to quench the 
fire and kill the well were started. The 
plan formulated was to tap the 7-inch 
casing, the oil string, with a connection 
large enough that water in ample vol- 
ume could be pumped down between the 
7-inch casing and the 24-inch tubing. 
To do this it was necessary first to 
tap the string of 10-inch casing. This 
was done by first electric welding a 
65¢-inch nipple, about 8 inches long, 
to the 10-inch casing. A screw gate 
valve, with short nipples and flanges 
attached, was connected to the 65-inch 
nipple. Beyond this, another 65-inch 
nipple long enough to hold the shell 
cutter that was used to mill the hole 
in the casing was connected by a flange. 
To this outer flange the boring tool as- 
sembly was attached. It consisted of 
a 6-inch shell cutter, with a 2-inch bor- 
ing bar which passed through a stuffing 
box. Details of the arrangement are 
shown in the accompanying sketch. 

Before the 10-inch was tapped, the 
welded connection to the casing in the 
tunnel was thoroughly tested under a 
pressure of 700 pounds per square inch. 
This was to insure that there would 
be no leakage from the well casing into 
the tunnel while the work was in 
progress. 

First a 34-inch pilot hole was drilled 
into the 10-inch casing to release any 
pressure and drain off any fluid accu- 
mulation before milling a large hole 
with the shell cutter. Some steam pres- 


(Above) Airplane engine and propeller used as a 


aan machine to keep the area around the 

pi pF sam clear of smoke at the Bell-Graddy 

(Right) Roe nating Operations were in progress. 

bee com ote the 10-inch aid duct used for tun- 

ventilation. Air was supplied by the compres- 
sor at the left of the tunnel. 
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sure had been generated behind the casing as a result of 
the fire heating some water that stood in the 10-inch casing. 
This was released through the pilot with no trouble. A 
large hole was then milled in the casing with the shell 
cutter. The actual time consumed in doing this job was 
less than an hour. 

The boring tool assembly was then removed and the leg 
of the Y connection that carried the assembly was con- 
nected to the pumps. This left one leg of the Y connected 
to the cement pumps and the other to the water pumps. 
As a precautionary measure and to render more safe the 
operation of tapping the oil string, 100 sacks of cement 
was pumped in between the 10-inch and 7-inch casing. 
This was allowed to set 24 hours after which the 65-inch 
nipple was removed from the 10-inch casing with an electric 
torch and enough cement chipped out to permit welding a 
65g-inch nipple on the oil string. In making this connection 
the same procedure was followed as when tapping the 10- 
inch casing and the same precautionary measures observed 
in testing all connections. It should be mentioned that when 
the shell cutter was used it had a blind pilot drill that 
projected about an inch beyond the milling edge of the 
cutter. 


By this means the blind pilot drill served the dual 
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Stream of — 
Cooling water 
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“2 Flexible Connection to water pumps. 


purpose of a guide for the shell cutter and also prevented 
the cutter from milling the next inner string, in this case 
the 2'%-inch tubing. 
So far so good. The well was flowing through the 2'%- 
inch tubing and the 7-inch casing, and blazing at the surface 
all the time this work was going on. It was decided to 
shut off the flow inside the 7-inch casing to insure a thor- 
ough job of putting out the fire and killing the well at the 
same time. It was at this point that the ingenuity of Frank 
Fowzer, of the Fowzer Boiler Works, entered the picture. 
He designed a steel baffle to 
be inserted in the 7-inch and 
shut off the flow between the 
7-inch casing and the 2'4-inch 
tubing. 


24 Tubing — 
TO fering _| 
10 ‘Casmng 4 


Bafffe in \\\ |! 
place ts 


For the insertion of 

the baffle another similar con- 
nection was made about three 
feet above the one just com- 
pleted in the tunnel. The 
baffle consisted of a piece of 
steel about 8 inches long and 
51% inches diameter. It was 7 





“sper ; y : Yi) 
inside wall of the 7-inch casing of tubing . 









(54-inch ~S—~L ) 3 
wameter 


There was still some leakage Past the sig 

: a : : e Sides 
of the baffle and past the oo 
slot that held the tubing. 


rope and cement sacl 


corners of the 
Pieces of soft 
. . Sort 
cS were ted in throysh 
a lubricator on the lower connection S 


to no avail. lhe 7 


) venturi - ¢¢ mtracta 
effect produced by the curved surfaces of 
the sides of the baffle, it was tinaie 
created a high velocity that carried 'the 
pieces of soit rope and 

through the openings. 





other material 
To reduce this effect it was suggesteg 
that another baffle be tried with the side 
milled flat part way up. This was done 
but the results were not altogether effec. 


| tive until whole cement sacks were fed 
through the lubricator. 


"hey seemed to 


ih 2 Tubing | form a good seal and shut off the floy 
— Well entirely. 





Casing Head Water was then pumped down through 
a the /-inch casing and after about 15 min. 


utes pumping the fire was quenched, [py 

about 20 minutes more, or thirty-five min- 

utes after the first water was pumped in, 

& the well was killed and under complete 

control. Due to a break-down of one of 

\the pumps at one part of the field supply- 

ing the water, it was necessary to use 

mud toward the end of the job from a nearby  slushpit, 

although water, had it been available, would have been 
equally effective. 

When water was started into the well the pump pressure 
rose to 125 pounds per square inch, then it rose quickly to 
400 pound after which it dropped back to zero and remained 
there for about 15 minutes. It then rose rapidly to 70) 
pounds from which point it gradually dropped back to 150 
pounds per square inch. 

The fire was put out and the well killed at 10:40 a. m 


l, 


Toe View \. (FrovrView Miled on both sides 
baffle | : $0 hold emply sacks 
il YY) and aid tn forming 
: Ls 7 } effective seal ~ « 








machined on the end to fit the Position x 
H 


and also had a slot milled out after 


; é : et | de 
to receive the 2'%4-inch tubing ppp rei E 
(see sketch). For inserting pee ft | a 
the baffle in position it had a Ved fe 
1%4-inch stem that worked ° | & 
through a stuffing box in the Coment| 6% 
same manner as that of the g 





boring bar in the boring ma- 
chine assembly, and threaded 
on the end to take a feed nut 
by means of which the baffle 
could be forced into position 





“oF Ex: 





against the flowing pressure of 
the well. 
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When the baffle was in place 
the flow through the 7-inch 
casing was almost shut off. 
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Connection for inserting baffle. _/ Lubricator for in- 
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o'clock on the evening of the same day all 
connections were installed. This work included the 
al of old connections that had been thickly coated with 
carbon residue, and was greatly impeded by the intense 
<s gute the well. The following day the mud in the 
=" shed out and the well induced to flow by con- 


July 20; by five 
well 
remov 


well was wa 
necting up to the | : 
\t this writing the well 1s producing through the tubing 


flow lines of an offset well and “rocking”. 


e > 
iinst a pressure ol 300 pounds 


age 


nected to a manifold and pouring a large volume of gas 
into the flames in an effort to smother the fire, it was almost 
decided to resort to the tunnelling method that had proved 
so effective at the Bell-Graddy well. A last-minute sugges- 
tion was then tried. When the well was shot some of the 
casinghead connections were damaged and the flames were 
thereby spread in such a way that the job of fighting the 
fire was rendered more difficult than before the shot. 

The suggestion, which was 





per square inch. 


Those who witnessed the con- UE to a combination of circumstances 

D for which neither the authors nor this 
magasine were responsible, the third article 
of the highly popular series on sucker rods 
by Dr. Blaine B. Wescott and associates 
Was delayed. It, ho 
for our September issue and readers of The 
Petroleum Engineer will look forward to 
it with much interest. 
necr with the Gypsy Oil Company, Tulsa, 
has collaborated with Dr. Wescott 


trolling of this w ell were amazed 
at the suddenness of the response 
of the well to be brought under 
control after the water was 
pumped in. The most impressive 
feature of the job was the thor- 
oughness with which the work was 
accomplished and how completely 
the well was subdued after being 
out of control for 26 days. Putting Okla. 
out the fire and killing the well a ihe - 
in one operation without im the 
least jeopardizing the production 
is a noteworthy accomplishment 
that redounds to the credit of 
those in charge of the job. 

Frank Fowzer, who has had = 





109 


WeUCT, will be ready 


This notice will answer the many inter-— } 
ested subscribers who wrote us to ask when 
the next article in the series would appear. 


made by Barney Carter, an in- 
dependent operator well known in 
Texas, consisted of trying a loop 
of 4-inch pipe as shown on the 
accompanying sketch. One end 
of the loop was lifted over the 
fire with a drag line. A threaded 
2-inch nipple in the middle of the 
end of the loop was then stabbed 
into the end of the 2%-inch tub- 
ing that projected from the well. 

As is shown on the sketch, the 
loop was about 4 joints long. The 
six joints of 6 5-inch casing 


H. D. Collins, engi- 


shown were used to give the loop 
added weight. In the center of 
each end a 4-inch tee was con- 
nected. Into one tee a 4-inch by 
. , 2-inch 


EpITor. 





swaged nipple was 





considerable experience in tap- 

ping high-pressure lines for a number of vears, designed 
the equipment used in making the tunnel casing connections. 
Since this well was brought under control he has designed 
and made patent application for an improved type of baffle 
whereby it will be possible to bring a well under control 
by tapping the casing with one connection only. 

Within a week after the Bell-Graddy well was brought 
under control by the ingenious method just described, the 
Vitek Oil Company's well, Eaton No. 5, in the Joiner area, 
near London, Texas, which has been burning since July 12, 
Was successiully put out and brought under control in one 
operation by a method so simple and effective that it is 
worthy of mention here. 

After an unsuccessiul attempt to snuff out the fire with a 
shot of nitro-glycerine, and another attempt, using two 
hundred 50-pound eylinders of liquid carbon dioxide con- 







A battery of liquid carbon dioxide cylinders connected to a manifold in an effort to extinguish an 
East Texas fire. 
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screwed and on the end of the 
swaged nipple a 2-inch coupling and a short length of 
2-inch pipe were threaded on the end. It was this end that 
was stabbed into the well tubing. To the tee on the other end 
of the loop a flexible connection was made to the discharge 
of two water pumps. While the end of the loop was being 
maneuvered over the well it was kept cool by pumping 
water through it. The end of the loop connected to the 
water pump lay on the ground. 

On Wednesday morning, July 29, all was in readiness 
to try out the loop. About 5 o'clock attempts were begun 
to stab the nipple into the well tubing. This was not so 
easy as at first thought. It was not until about four and 
a half hours later that the nipple was in the tubing. It was 
such a snug fit that it immediately smothered the fire. Then 
water was pumped down the tubing for some time and 
within less than an hour the well was “killed.” It appears 
that the stabbing of the nipple was not successfully accom- 
plished until someone suggested 


> ae. | that the end of the loop dragging 
* - « on the ground be lifted. When 


ie 





this was done with the aid of 
the complete crew of about 
twenty men at the well, the 
nipple was stabbed into the tub- 
ing in short order. It required 
about four hours to do this 
job. 





Although this method is lim- 
ited to wells where the pressure 
and volume are not too great, 
the fact that the material from 
which the loop was made is 
easily obtainable on the average 
oil lease, and the simplicity of 
the procedure may, commend it 
for use elsewhere. 

The use of the dragline was 
also a novel procedure and is a 
valuable aid that might be util- 
ized to conquer well fires. 








Novel Manifold 
Designed for... 


HE Gulf Pipe Line Co., in building a 10-inch welded 

oil line from Perryman station, near Jenks, Okla., 

to Spencerville, Ohio, last fall introduced a new type 
of manifold. It was designed to meet a wide range of 
operating conditions and to eliminate danger caused by 
accumulation of gases. To accomplish the latter the 
manifold was built in an open pit and special provisions 
made for contraction and expansion. 

Perryman station is the junction point of four oil lines 
and the station’s four reciprocating pumps are powered by 
Diesel engines. One of the lines is the 10-inch artery run- 
ning east; another is an 8-inch line coming in from the west, 
and the other two are 8-inch lines running south to Grayson 
station on the company’s main line to the Gulf Coast. 

With these lines one grade of crude coming from fields 
to the northwest, via Cushing station, may be received 
for shipment south through one of the double 8-inch lines. 
At the same time, crude from Seminole and neighboring 
fields or from East Texas may be received through one 
of the 8-inch lines while deliveries are being made for 
eastern shipment through the 10-inch line. 

Simplicity in design makes it easy for the station crews 
readily to understand the operation of the manifold. No 
part of it is crowded and repairs may be made more rapidly 
because of the ample room available to carry on work. 

The manifold was built in a concrete pit 84 feet long and 
54 feet wide. At its shallow end it is 72 inches deep and 
84 inches at the deeper end. The assembly, however, is 
leveled on concrete rails which are six inches high at the 
shallow end and 18 inches above floor leve! at the other 
end. 

By having the sloping floor the manifold is easily drained, 


(SULF Pr; 


the oil or water running through the openings in the level 
ing and supporting rails to the drain line in the > 
This line leads to a sump tank where the water 
off and the oil recovered. 


deep end, 


is drawn 


The suction lines were built to normal ditch depth and 

: ; . = and 

both the suction and discharge lines for each unit are built 
parallel to the station building avoiding crossovers Back 
. Each 


suction header is equipped with a blind flange and the pump 
suction line is tied into the header some distance ahead of 
the flange with a radius bend. With this arrangement cone 
shaped screen strainers may be placed in the suction barre 
to catch foreign material that would otherwise reach tt 
pumps. 


ne 


Wherever a bend was required a short radius bend was 
welded in to the forged steel flanges with welding necks 
and to the piping. Radius bends were also used to tie jy 
the emergency suction pump linea to the main pump suction 
and discharge lines. 

The entire job was acetylene welded in the pit. Extra 
heavy pipe was used on the 8-inch discharge lines and 10- 
inch suction lines. When the cuts had been made for the 
saddle welds in the barrels the welding in of connections 
progressed from end of the manitold to the other. Con- 
nections were welded before the gates were set and after 
bolting the flanges together. 

It was practice to make tack welds after the connections 
had been flanged up and then return later to finish the welds, 
By following this method and having careful control of the 
welding warping was reduced to a minimum, In the event 
any connection was not true it was reheated and brought to 
true. When this was finished the gates were set. 


All of the suction line gates are 250-pound working pres- 





Diagrammatic drawing 
of manifold. 
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Line STATION 


eee eS 
ooo 


sure valves, while the discharge gates have a working pres- 
sure rating of S00 pounds. Sand cutting action on the ie 
discs and seats is minimized because all of the high pres- 
sure gates are set horizontally, preventing the accumulation 
of sand and grit about the gate seats. 

Low _ pressure 


or tank lines are 


By 
J. H. 
DAMERON 


50 pounds and the valves on the discharge lines will pop at 
about 850 pounds pressure. Contraction, expansion and 
pulsation stresses are cared for by the flexible couplings 
joining the buried lines with the manifold piping, but a 
special provision was made to relieve pressure built up in 

valves by heat. 

Because the pit is 








connected to the 
manifold with 
sleeve type cou- 
plings, while the 
four discharge 
lines are con- 
nected to the 
manifold with 
ring and groove 
tvpe couplings. 
With this method 
of coupling the 
manifold with 
lines it is @X- 
pected that any 
strain caused by 
settling lines will 
not set up any 
stress on the 
manifold. They 
also serve to care 
for contraction 
and expansion of 
the manifold and 
absorb any shock 
caused by pulsa- 
tions of the 
pumps. 

Each of the 
discharge lines, 
except the 10 
inch eastern line, 
is equipped with 
a check valve. 
Whenever it is 





necessary to 











open the valves 
are subjected to 
the full extent of 
temperature vari- 
When a 


valve is closed it 


ations. 


retains the pres- 
sure it was closed 
During 
the summer 
months the pres- 
sure in the valve 
will increase as 
the summer heat 
warms the cold 


against. 


oil and expands 
it. Unless this 
pressure is re- 
lieved it would 
probably cause 
trouble in the low 
pressure valves. 

have 
been put on valves 
operated under 
similar conditions 
and showed the 
pressure would 
rise from zero to 
500 pounds as the 
sun beat down on 


Gauges 


the valve. To pre- 
vent such pres 
sures from being 
built up in the 
valves, relief lines 
were installed on 











change pumping 
directions of any 
of the three re- 
maining lines it requires only a short time to remove the cap 
irom the check valve and prepare for the change. 

All of the headers are equipped with relief valves which 
pop into a small drain line leading to the manifold pit main 
drain, When the gates are closed and the headers filled 
with cold oil an excessive pressure would be built up by the 
sun were not some form of relief provided. The small lines 
will prevent the oil being sprayed over the manifold pit in 
the event of trouble. 
matic float switch 
The re 


The sump is equipped with an auto- 
to operate the motor-driven sump pump. 
lief valves on the suction lines are set to pop at about 
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Detailed view of jacket water coolers. 


both the high 
pressure and low 
pressure valves. 

On the latter a half-inch relief line was connected to 
the valve body and the suction line behind it. No valve was 
placed on the relief line and when a suction valve was 
closed, any excess pressure above tank pressure relieved 
itself from the valve into the suction line going into the 
station tankage. Control valves were installed on the relief 
lines on the high pressure lines. 

The emergency suckout pump to be used in the event of 
a line break is connected to a 6-inch line running to the 
manifold. It is tied into each of the suction and discharge 
lines with 4-inch radius bends. 

The fuel supply for the heating plant boiler is stored in a 
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Pump room at Perryman station. 


small tank located in the manifold pit. It is filled through a 
small line leading from the discharge to the fuel supply tank. 

To deflect to some extent the sun rays during the summer 
months the manifold was coated with aluminum paint. Quick 
and safe access to the gate valves is provided by building 
walk ways over the manifold piping with steel  grat- 
ing. These are 
supported on 
steel uprights 
and have steps o 
over the high — qgeegee ——-<ypsiee 
places. om * 
~ = 






When Perry- \. uF = 
man station sia ~ 
was built last 
vear its design 





called for one 
of the most 
modern Diesel 
engine recipro- 
cating pump 
ing plants. 
The building is 
brick and steel 
in construc- 
tron. The 
prime movers 
and the pump- 
ing units are 
separated by a 
brick fire wall. 

One of the 
features of the 
station is the 


8 
General view of 
manifold. 
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individual water COOLING cycten 
for each engine, Each i. . 
closed system through which me 
jacket water is circulated sal 


cooled by the oil coming 





ee aid a Ii | Biraaks fy, wie et 
sa —_—s 


throug) 
the suction of each pump. ; 

This method of Cooling jacke 
water was developed by the Guli 
Company on its West Texas 
pipe line system when extremel 
bad water conditions cayse) 
serious trouble. By using this 
method good engine water 
put into the system and only 
small amount of make-up Water 
is required daily to keep the 
system full. 


At Perryman station the cool. 
ing is accomplished in heat €X- 
changers located along the wall 
of the pump room. The oil js 
helped through the heat eXx- 
changer tubes by a small puny 





driven off the main shaft and 
also located in the pump room, 
The water circulating pump lo- 
cated in the engine room forces 
the stream of hot water throug] 
the heat exchanger and on over 
the engine. 

Each heat exchanger is 
equipped with a by-pass with 
which water temperature is controlled. Each exchanger is 
also equipped with an indicating thermometer; and to care 
for any vibration that might be set up by the pumps all 
of the lines have been connected with ring and groove coup- 
lings. These couplings will also care for contraction and 
expansion, 
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HE Bradford Refining 

Company's plant at Brad- 

ford, Pa., has a capacity 
of 1000 barrels daily. Only 
Bradford crude is processed, 
and a complete line ot motor 
oils and bright stocks are man- 
uiactured. Contact filtration, 
direct expansion chilling, and 
centrifuge dewaxing are the 
processes used in refining the 


By F. R. STALEY 


treated California clay was 


FI] I RA i ION used at the plant. The long 


residuum is usually filtered to 
a 6-7 N. P. A. color requiring 
three-quarters to one 


oil. The color desired is con- 
trolled by the quantity of clay 
added. During the contacting 
period laboratory samples are 
taken for control. 


of Bradford Oils 0S elias 





lubricating oils. 

W. R. Reck, the superin 
tendent otf the refinery, has had 
many years experience in the 
refining of Pennsylvania lubri- 
cating oils. He was one of the 
first to successfully use the 
centrifuge commercially — for 
dewaxing bright stocks, and is 
also a pioneer in the use of 
contact filtration on these oils. 

The contact filtration plant 
at Bradford has been in oper- 
ation for about four years. 
During this period many im- 
provements were made in this 
method at the plant. 

The crude oil is first charged 
to the stills through heat ex 
changers. The distillation 
equipment consists of two 
1000-barrel shell stills equipped 
with bubble type fractionating 





After the contact tempera- 
ture has been reached, which is 
determined by means of re- 
cording pyrometers, the oil 
clay mixture is pumped 
through heat 
against the crude charge and 
through cooling coils to the 
naphtha mixing tanks. 

In those tanks an _ equal 
volume of narrow cut naphtha 
is added to facilitate filtering. 
The spent clay is then filtered 
out in a pressure leaf filter 
press. The filtered naphtha 
solution from this press is 
again filtered through a blotter 


exchangers 


press to remove minute traces 
of the fine clay. This press is 
taken down only once a week 
to replace the first and second 
blotters. 

The filtered oil is then 





towers. The operation consists 
of reducing a quantity of oil 
in one of these stills while the 
reduced crude in the other still 
is being contacted with clay. 

The usual procedure is to reduce the crude to a long 
residuum having a viscosity of 85 to 90 seconds saybolt at 
210 deg. F., and a flash point about 450 deg. F. This 
residue is contact filtered by circulating it through a pipe 
still, and back to the shell still by means of a hot oil pump. 
This is a steam-driven, reciprocating pump. After circula- 
tion has begun part of the hot oil is drawn off into the clay 
mixing tank where the pre-determined quantity of fine clay 
is added. The oil clay mixture is then pumped off the 
bottom of the mixing tank and discharged into the shell 
still, where it is picked up with the hot oil pump and cir- 
culated through the pipe still. The oil clay mixture is 
brought up to a contact temperature from 600 to 650 deg. F. 

Several important features have been worked out in con- 
nection with the clay mixing tank. In the first place there 
are no paddles required for mixing the clay. The circulat- 
Ing pumps give the mixture sufficient agitation to prevent 
clay settling, Superintendent Reck has recently devised a 
machine which will introduce the clay into the oil without 
exposing the latter to the air. With the present mixing 
tank some oxidation takes place since the hot oil in the 
tank is exposed to the air. 

At the present time a 200-mesh raw California clay is used 
at the plant. It is received in paper sacks. Previously acid 
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Chilling towers, Bradford Oil Refining Co. 


ready for dewaxing. Addi- 
tional naphtha is added to the 
solution to bring its ratio in 
the mixture to about 70 per 
cent. The solution is then transferred to the cork insulated 
chilling tanks which are equipped with brine coils. The 
solution is chilled in these tanks at a specified rate to about 
zero degrees IF. It is then further chilled in two towers 
by direct ammonia expansion to as low as minus 50 degrees 
I., depending upon the cold test desired. The oil is then 
dewaxed in a battery of ten super centrifuges. 

In winter the oil is dewaxed to a zero cold test, and in 
summer to only 15 or 20 degrees I’. The petrolatum loss 
will be from 15 to 20 per cent, depending upon the cold 
test. The petrolatum is used to fire the stills. 

The naphtha is finally distilled off of the oil in a shell 
still, using steam in the still at a temperature of approxi- 
mately 350 degrees I. 

In order to brighten the oil, and to produce a perfect 
demulsibility test on it, two straining filters are finally used. 
These are percolating filters, each charged with about 12 
tons of coarse fuller’s earth, mesh 15 to 30. Since no color 
is made on the oil in these, a charge of clay will treat many 
tank cars of stock. 

There is no wax plant at the refinery, and all of the de- 
waxing is done in centrifuges. In order to produce neutral 
oils for blending the various viscosity motor oils, the fin- 
ished long residuum is reduced to 150 viscosity at 210 de- 
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Clay mixing tank, Bradford Oil Refining Co. 


grees F., taking the neutral oils overhead as a distillate. 
It is only necessary to brighten them. 
‘ield 

The average yield of 75 viscosity (at 210 degrees F.), 
finished long residuum on the Bradford crude run at the 
plant is about 35 per cent. All of the motor oils are blended 
from this stock. 

H. C. Salisbury, chief chemist at the refinery, tested a 
sample of the motor oil produced at the plant that had been 
used in an automobile for more than 6,200 miles. The 
crankcase oil was slightly darkened and showed about a 
two per cent dilution. The dilu- 


tion was removed and the i por 


"s i 


are as follows: —_—, ~< 


sample filtered in the laboratory. 
Comparative tests on the oil be- 
fore and after its long service 


. 


3efore After 


ROM aicctasscasnssie 28.5 28.8 
Flash, Degrees F... 435 425 
Fire, Degrees F..... 505 495 
Viscosity ................ 75 73 
Cold Test, Degrees 10 10 
Corr, N. P. Aa. 6 7 


It appears that it is impossible 
to break down the oil in service 





in the modern automotive en- 
gine. 

While contact filtration is gen- 
erally conceded to be the most 
efficient method of filtering acid- 


treated mixed base oils, since both filtration and neutralj 

; i 2 Za- 

tion take place simultaneously, many refiners of Pennsy| 
. Syj- 

i Tepared 

oil to color and 


vania crude still use percolation. Bright stocks are p 
from this crude by filtering the reduced 
dewaxing, no acid treatment is required. 


Results obtained at the Bradford refinery over a number 
of years shows not only the excellent quality of the finished 
oils, but also the economy of the contact process, 


The introduction of the multiple hearth furnace fo, re. 
burning spent fullers earth has greatly increased the num. 
ber of times a charge of clay can be reused for percolation, 
Fine spent clay is usually discarded after its first applica. 
tion in most contact plants. A few plants have succeeded 
in revivifying fine clays by burning, but recently a method 
using a solvent to dissolve the impurities from the spent 
clay has been worked out successfully, and is being tried 
out on a commercial scale. 

Acid-treated clays are generally used for contact filtra- 
tion either dry or as a pulp. Only very few refiners yse 
the pulp process. Certain deposits of clay in the country 
are suitable for contact filtration in the raw state withoy 
treating. The clay is merely ground to 200 mesh. The 
kind of clay that is most economical for use in a given 
plant depends upon the oil to be treated, and the location 
of the refinery. 

At the present time, a number of the refiners in Western 
Pennsylvania are planning to use the contact process to fil- 
ter their lubricating oils, since the cost of percolation js 
usually high, especially where a multiple hearth furnace js 
not used for revivification. Some of the older clay burr. 
ing processes render the clay unfit for economical use after 
five or six burnings, against thirty or more on the multiple 
furnaces. 

With regard to the quantity of clay required per gallon of 
oil in contact filtration, it depends upon the kind of clay and 
the oil treated. In general, acid-treated clays are better for 
decolorizing than raw clays. Pennsylvania oils which are 
rarely ever acid-treated, as before stated, require nearly a 
pound of clay per gallon. \n acid-treated stock from Ranger 
(Texas) crude requires only two or three-tenths of a pound 
of clay per gallon.* In the latter case, most of the decolori- 
zation is done in the acid treatment. 


* Pfau and Barrere—The Petroleum Engineer, Midyear, 1931. 
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Pipe still for contact filtration, Bradford Oil Refining Co. 
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T’S second nature to pipe- 
liners to lay Dresser coupled 
lines. Dressers are standard for 
the largest and most important 
natural gas lines because they 
are easy and speedy to install 
and because they remain abso- 
lutely and permanently tight. 


DRE 
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UE to the extreme flexibili- 

ty of Dresser coupled pipe 

lines, they conform, better than 

any other type of construction, 

to the irregular contour of 
any territory. 


S. R. DRESSER MFG. Co. 


BRADFORD, PA. 


COUPLINGS 
Dominate: 
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Gathering East Texas Crud 





with 
PORTABLE 


UMPING UNITS 


SNHREADING through 
hundreds of 


ast Texas are 


miles of various diameter 
screw, coupled and welded lines forming 
the most expansive pipe line gathering system 


yet built for any oil field. Such a system is 
necessarily large because of the length and 
breadth of the producing area served and 


because of the large volume of crude. oil 


landle 17] 
handled daily 











Phe network of lines throughout the field 
is large. In addition to the gathering systems 
for the major trunk lines leaving the field, 


there are the gathering and transporting sys- 

tems for approximately 40 tank car racks located in three 

counties: the lines supplying the dozen refineries; and the 

lines to the steel tanks and being built. 
With facilities East Texas is prepared to handle 

almost one-half million 

pipe lines, and 


200,000 barrels capacity 


storage erected, 
these 
barrels of through 
90 days another 


added upon the 


crude daily 


within the next 60 or 


W ill pre Ibably be 


completion of additional trunk lines, field lines, and 
refineries. 
East Texas generally does not have the topography 


adaptable for the building of large gravity systems, although 
parts of the composed of slightly 

country. In addition, it is such a that 
gathering systems would not be ideal and the field presents 
a constantly changing picture from a gathering line stand 


some area are rolling 


Vast area large 


point, requiring provisions for a far larger volume than 
anticipated. 

As a result, East Texas gathering systems are largely 
This 
gathering lines using 
smaller diameter pipe and with pressure lines, the oil is 


operated by portable and semi-portable pumping units. 
has permitted the construction of 
moved more rapidly from the field. The pumps and power 
units have a_ high and their 
mobility they may be moved about readily to care for a 


salvage value, because of 
peak load condition, at any section of the gathering system. 

The units most frequently used are reciprocating pumps 
with fluid ends having interchangeable liners. The latter 
feature gives the unit a wide range of flexibility because 
the liners may be changed in the fluid ends in a compara- 
tively short time to increase capacity. 
of power units are such as 
gasoline and electricity. 


Practically all types 


used, steam, gas, crude oil, 


One company gathering crude in East Texas on a large 


scale has a battery of the portable reciprocating units 
scattered about its gathering systems. These units consist 
of pumps with a 10-inch stroke and with fluid ends to 


accommodate liners ranging upward in half-inch increases 


ai 


from 2! inches to 5 inches and other pumps having fluid 


ends with interchangeable liners ranging from five inches 
to eight inches. With such units the range of pressure and 
volume starts at 1,200 barrels at 1,400 pounds and goes to 


more than 12,000 barrels at 300 pounds. 


Pipe line construction in East Texas. 


On this system gas engines ranging in horsepower fr 


iri 
90 to 120 and having a speed of 750 to 900 r.p.m. are used 
to drive the pumps. On some of the installations belt driy 
is used for power transmission while on others the power 
is transmitted by gears. 
Usually the pumps and power units are delivered mounted 
on steel skids so designed that when the pump and power 
are hooked up at a 90-degree angle they form a very com. 
pact unit. Ordinarily the 
iron and for 


skids consist of 8-inch channel 


temporary service satisfactory results 
obtained. 

Where the unit will have a fairly long operating life 
one location, a more permanent foundation is made. Fr 
quently 14-inch rig timber is used. .\ channel large enoug! 


to accommodate the sills is dug and set in the ground. TI 
steel skids to which the pumping unit is 


upon the sill. In other 


ay Ited are 


} 


the ends of the unit 


have been set on concrete poured in channels. 


installations 


A great many of the units are housed in small, quick 
erected metal 


sheet buildings to protect them from 

elements. In some of these a fire wall is used to separat 
the pump and unit. Where this is done the units 
are usually set on a permanent foundation and the sma 
On the ope 


provision made is a_ housing 


power 


station is equipped for a steady operation, 
type units, about the only 
for the 
protects 


belting when it is used for transmission, This 
the belt from the 
safety of the open unit. 


Unless the 


elements and also adds to th 


units have a solid foundation, vibration 


the engines sometimes set up severe stresses on the cot 
nections, which are usually screw connections. This 
overcome to a satisfactory degree by putting in ring and 


groove type couplings ahead of the screwed couplings 
With these the vibration is absorbed by the couplings allt 
does not hey also aid 1 


lining up by taking care of a small amount of misalignment 


reach the screwed connections. 


Maintenance of the pumping units is relatively smal. 
Those on the system described are fully enclosed and mu 
in oil, and the shafts are journaled in roller bearings. Tht 
gear housing covers are made from aluminum. 


Where only 


layout is simple. 


unit is required, the pipmg 
On such installations the gathering lime 


one pumping 
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Users of TRANSIT 
PUMPS are generally 


just the type of com- 
panies you would 
naturally expect to 
use them — 


A TRANSIT Gas Engine 
driven, Texas type, Pipe 
Line Pump, operated by 
one of the largest Pipe 
Line Companies in Penn- 
sylvania. 













|) BEAUMONT, TEXAS 


“=~ NATIONAL TRANSIT. =") 
sesinain een PUMP&MACHINE CO. cen 


ST. LOUIS, MO 


¥ te 
zs F. C. Richmond Machinery Co. '@) | s Cc | bi Y, DPA, Reeves & Skinner Machinery Co. |” - 


New Yorx PHILADELPHIA CLEVELAND PITTSBURGH Los ANGELES HOUSTON TULSA New ORLEANS 
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is tied into one end of the tank battery header. The pumping 
unit is located close to the battery and a line from the 
gathering line travels directly to the pump. The pump 
discharge line goes directly to the gathering line. A divider 
gate is set in the gathering line between the pump suction 
and discharge lines, and each of the latter lines are equipped 
with gate valves. .\ check valve is installed on the discharge 


line downstream from the gate valve. 

In the event two pumping units are required it is common 
practice to use virtually the same valve control layout. The 
line coming 


which 


from the gathering line ties into a header from 
lead, pump. The 
discharge lines also tie into a common header and lead to 
the gathering line through a single line. 

At the units 


are gas engines. The price of gas in East Texas is reason 


two suction lines one to each 


present time a great many of the power 
ably low, and consequently the engines have a low fuel cost. 
Usually these engines are designed to burn either gas or 
gasoline and 


changing the heads. 


some may be converted to oil engines by 
For normal operating conditions an 
85-horsepower engine is used when the Diesels are pur- 
Diesels ranging from 92 to 120 horse- 


chased. How erer. 


power are found scattered through the field. 


Changing the liners on the fluid ends of the reciprocating 
pumps requires from 45 minutes to a few hours, depending 
upon the skill of the mechanic. Various diameter liners 
and pistons are stocked in the company’s pipe line ware- 
house in the field so that changes may be made with very 
little delay. 

Where the pump has a cast iron piston and cast iron 
rings the change may be made in minimum time. The 
cylinder head nuts are removed and the head taken off. 
The pump is then turned over until the piston travels its 
full length toward the head. The jam nuts are backed 
off and “I” bolts screwed in the bolt holes in the liner 
flange. With the latter the liner is easily slipped out. The 
liners are beveled at the head end to facilitate putting in 
the cast snap rings and with the rings on the new position 
the assembly is slipped back into the fluid end and the bolts 


tightened. A 


speedy mechanic familiar with the py 
averages about 45 minutes in making the change m 
Ss . 


On some of the smaller units where the capacit 
apacity 


not great and a fairly uniform delivery js contempl tel 
4 atec 
direct connected units mounted on long skids are 


‘ ; s z ial use 
Golding and Murchison, East Texas producers, haye tee 
» have severg 


such installations in the field. Both the power unit ang 
the pump are bolted to the same pair of steel skids and the 
combined weight of the units holds down vibration, 
This unit has a 50 horsepower engine connected am 
pump with a 10-inch stroke and with a fluid end designed 
to accommodate liners from 2'% inches in Sintastes 
The pump is powered through worm gears. 


to 5 


The crank shaft and the worm gear shaft are journaled 
on roller bearings. The gear ratio on this installation is 
16 2/3 to 1. Although heavy enough to prevent serious 
vibration the unit is light enough to be moved to any 
location on one truck. : 

At the stations where suction units have been installed 
to bring the crude out of the low pressure and large diam. 
eter gravity lines, Sinclair Texas Pipe Line Co. has a set 
of compact and neatly installed pumps at its Troup, Texas, 
station. The installation is composed of two motor-driven 
11 by 18 suction pumps. The 25-horsepower motors driving 
the pumps are bolted to the pump frames. 

Each pump has a rated capacity of 23,000 barrels daily 
with a larger motor, however, on this installation that 
volume is not to be handled at Troup. The motors have 
a speed of 1,200 r.p.m. and drive the pumps through gears, 
The gear ratio is 7% to 1. 
sheet metal 

The connections on the pump are welded, and the fluid 
end is painted black while the power end is painted gray, 
Troup station is on the Sinclair Company's main line out 


The reduction gears are totally 


enclosed in a cover. 


of East Texas and the main units are centrifugal pumps 
directly connected with flexible couplings to motors, 

Because of the vastness of East Texas and the new trunk 
and local lines being built in the area it is probable that 
East Texas will surpass any other field in the construction 
of pressure gathering systems. 








© 


One of the Sin- 

clair- Texas Pipe 

Line Co.’s stations 
in East Texas. 
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STRONG, DURABLE, PERFECT-FITTING 


JEFFERSON UNIONS --AS LEAK-PROOF 
AND LASTING AS THE LINE THEY CONNECT 


Ivon-to-lyon for high acid service - Brass-to-lron for normal conditions 
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ESPITE a slight let- 
up in activity in the 
Lone Star state, it 
continues to be far ahead of 
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CALIFORNIA 


There were 25 
completions in 
the state of Cali- 
fornia last month, 
during which 
time the feature 
of activity in the 
oil fields was the 
decline in the 
number of drill- 
ing wells. This 
now has only 185 drill- 
ing tests and 20 
During July, 15 drilling 
permits 


State 
rigs. 


were issued KERSFIELD 
which should cause 
further drops in the 


amount of activity. ide 


LOS ANGELES 
Following is a. sur- POOLS HAH 
vey of activities: Playa Long Kettleman 
Del Rey Beach Hills Ventura 
Number of Permits l l 3 I 
July Completions + l 6 l 
Number of Rigs (0) (0) () () 
Number Drilling Wells 4 15 10 1] 
Gravity of Oil............ ZS 26 60 36 
Depth of Production 6000 7000 8300 7800 


Type of Tools Used 
* All statistics as of August Ist. 


@ Denotes oil and gas fields. 
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Rotary Rotary Rotary Rotary 


Latest Activisies in the Oi E ields 


TEXAS—Production, 1930—290,720,000 Barrels 


































any five combined states during July. The past month th 
Stee 3 : é 1eTe 
were 399 new drilling permits issued, 443 wells completed 
ial ia ee ' ted, 
170 rigs and 993 drilling tests in Texas. 


The first indication of a let-up in drilling for East Texas 
was during the past month, but it was of such slight deer. 
ore 


it should not be taken as a decision to slow UP activit 
‘ iL) 


for any great length of time. 


Following is a tabulated review of the active areas: 


POOLS 

East Pan- 

Texas handle Van  Regugio 
Number of Permits . 298 I 6 4 
July Completions . 324 Z 4 5 
Number of Rigs 201 10 3 1 
Number Drilling Wells... 318 20 13 9 
Gravity of Oil... 4() 4) 36 %6 
Depth of Production 3600 2900 2000 6500 
Type of Tools Used. Rotary Rotary Rotary Rotar 
Number of Casing Strings 2 Z ) * 





OKLAHOMA 
Production, 1930—214,425,000 Barrels 









A 


ARDMORE 


' 
| 
| 
Pn rN, | 


ad s, 

There continues to be a slump in oil field activities in 
the state of Oklahoma, where last month some producers 
initiated a shutdown movement—refusing to sell their oll 
at the posted price. 


Following is a summary of Oklahoma’s activity: 


Oklahoma 


Entire State City 
Number of Permits 40) 4 
July Completions 63 13 
Number of Rigs 48 16 
Number Drilling Wells 84 37 
Gravity of Oil 36 (average) 39 
Depth of Production Varies 6400 
Type of Tool Used Cab.-Rot. Rotary 
Number of Casing Strings Varies 3 


Figures on maps indicate average prices of crude oil per bbl 
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T HERE are many specific *reasons why Patent Flattened Strand “HER- 
CULES" (Red-Strand) Rotary Lines are able to “out last" and “out work" 
all others, but after all results are what count, and it is the actual service 
record of these lines that we ask you to consider. 


YOu men who are responsible for cost of production know that results from 
wire lines have a big bearing on the final figures. . . . You also know that 
production costs are now being scanned more closely than ever. . . . Do 
you not, therefore, owe it to yourself to give these lines a chance to prove 
to you just what they can do? 


AND when you try one of these lines you are not experimenting, for they 
are in world-wide service. 











* Our Catalog No. OG17 gives many of these reasons. 
It also contains information on our entire line of wire 
: : : > il fiel urposes. We would be glad to have 
These Lines are furnished either oy pod pel f = = P 8 
with a hemp center, metallic = Py: 
core, or a wire rope center. 








maae only by A, Leschen & Sons Rope Co, truss 1957 


St. Louis _.....5909 Kennerly Avenue 
New York 90 West Street | Denver... 1554 Wazee Street 
Chicago 810 W. Washington Blvd. San Francisco 520 Fourth Street 
Los Angeles 2044 Santa Fe Avenue 
Distributors: 
HINDERLITER TOOL COMPANY NORVELL-WILDER SUPPLY COMPANY 
: Tulsa Bristow Okemah Oklahoma City Seminole Beaumont Kilgore Houston Longview Fort Worth Refugio 
Big Spring Borger Eastland Longview Odessa Overton Shreveport, Louisiana 


Pampa Wichita, Kas. Hobbs, N. Mex. 
PARKERSBURG SUPPLY COMPANY 


OSBORN MACHINERY COMPANY, Inc. Peshersbuce, W. Ve 


Clarksburg, W. Va. 
UNITED PIPE AND SUPPLY COMPANY CASEY & NEWTON 
Charleston, W. Va.—Paintsville, Ky. 1106 Benedum Trees Bldg., Pittsburgh, Pa. 
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ARKANSAS 
Production, 1930—19,680,000 Barrels 


25 drilling tests, with no 
Arkansas oil field operations dur- 
wells started in the 


Three completions, 6 rigs and 2 
new permits, comprised 
ing July. No 
month. 

Operators use 


new were state last 
this 
formation 


rotary tools in boring test holes in 


state, where heavy gas pressures and soft-cavey 


are frequently encountered. 





LOUISIANA 
Production, 1930—23,150,000 Barrels 
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Louisiana activity showed another decline last month, 


when 20 drilling 
and only 17 
scout reports. 


permits were 
and 67 


issued, 23 wells completed, 
drilling wells were carried on 
Rotary tools are operated in both the Gulf 
Coast and North Louisiana areas. 


rigs 


Mississippi, adjoining Louisiana to the east, had 3 com 
pietions, 5 rigs and 11 drilling wells. The activity in this 
state is centered around gas production in the Jackson area. 


Denotes oil and gas fields. 
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KANSAS—Production, 1930—41,745,000 Barrels 

































There were 
in Kansas 


63 drillings, 30 rigs and 64 Shutdown tes: 
oato Wheih month a total 
and 29 drilling 


and cabie 


at the close of July, 
of 32 wells were completed 


; Permits were 
issued. Both rotary 


tools are used in the State. 








with the latter predominating. 
Following is a summary of the active fields: 
POOLS 
Sedgwick MePherson Hugoton 
County County Field 
Number of Permits 3 13 ) 
July Completions 5 8) ) 
Number of Rigs 0 14 Ps 
Number Drilling Wells 3 39 3 
Gravity of Oll 39 37 Sine 
Depth of Production 2900-3500 2900-3400 2799 
Type of Tools Used Cab.-Rot. Cab.-Rot. Rotary 
Number of Casing Strings 2 2 > 
——__ 
ie 3 enna 
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} J of 
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WYOMING 
Production, 1930—11,177,000 Barrels 


5 tests completed in this state last month. 
81 drilling 
installations. 


There 
The activity of the state consisted of 11 rigs and 
cable 


were 


tool 


pony 


wells, the majority of which 


| > 


were 
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Figures on maps indicate average prices of crude oil per bbl. 
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NEW YORK 
Production, 1930—3,825,000 Barrels 
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PENNSYLVANIA 
Production, 1930—12,810,000 Barrels 


Pennsylvania had 63 completions in July, and 20 rigs 
and 75 drilling wells, while its northern neighbor, New 
York, had 10 completions and 6 drilling tests. The Tioga 
gas field continues to be the center of the greatest activity. 
Drilling is done with cable tools. 





ILLINOIS 
Production, 1930—5,695,000 Barrels 


Activity in the oil 
fields of Ilinois con- 
tinues to decline, the 
past 30-day period 
having only 4 com- 
pletions, 1 rig and 
18 drilling wells. 

Operators in the 
oil fields of this 
depend upon 
standard type tools 
for reaching the 
producing depths, 
which are shallow 
and no unusually 
difficult drilling is 
encountered. 


state 
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A total 


@ Denotes oil and gas fields. 
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state had 6 rigs and 25 drilling wells. 


KENTUCKY 
Production, 1930—7,300,000 Barrels 
Kentucky had 12 completions, 8 rigs and 87 drilling wells 


during the month of July. Tennessee had but 4 completed 
tests, 11 drilling tests and no rigs. 


Standard tools are used by operators in both states. 








TENNESSEE 
Production, 1930—20,000 Barrels 





OHIO 
Production, 1930—6,525,000 Barrels 


There were 62 completions in Ohio during the month of 
July, at the end of which time the state had 40 rigs and 
135 drilling wells. utilized for drilling 
tests in this state. 


Cable tools are 








WEST VIRGINIA 
Production, 1930—5,100,000 Barrels 


of 35 wells were finished in West Virginia last month. The 
Cable tools are used by operators. 


Figures on maps indicate average prices of crude oil per bbl. 
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Installations of single and 
multiple units of various 
capacities . . . and in prac- 
tically all fields. . . treating 
every character of crude 
oil emulsion from 11° to 
40° gravity with water con- 
tent as high as 80°)... 
with uniformly successful 
results in all instances . . . 
continuously now for more 
than two decades. 









































Wrile for Bulletin No. 30-3: 
The Petreco Process for the 
Electrical Dehydration of 


Crude Oil Emulsions 


PETROLEUM RECTIFYING CO. 


OF CALIFORNIA 
530 W. SIXTH ST. LOS ANGELES, CALIF. 


412 PETROLEUM BLOG. 2015 FT. WORTH NATL. BANK BLOG. 
HOUSTON TEXAS FORT WORTH, TEXAS 

















Fully Covered by Process and 
Apparatus Patents 
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NEW MEXICO MONTANA 
Production, 1930—10,235,090 Barrels Production, 1930—3,070,000 Barrels 
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Montana had 2 completions in July, at the end of which 
time there were 16 rigs and 70 drilling tests. Cable tools 
furnish the most used method of making holes in the state. 








COLORADO 
Production, 1930—1,644,000 Barrels 








\ 


— 
There continues to be a slacking of activity in the oil 
fields of New Mexico, which are now at the lowest point 
since it arose to great prominence last year with the dis- 
covery of the Hobbs field. 





During the month of July there were but 3 wells com- 
pleted, while activity consisted of but 5 rigs and 48 drilling 
wells. 

Rotary tools are used in drilling the Hobbs field, where 
heavy pressures in the upper sand are found, and where 
heavy mud-laden fluids are necessary for safely penetrating 














Nee 


‘ive tests were completed in Colorado last month. Drill- 
ing activity consisted of 7 rigs and 70 drilling tests. Both 
rotary and cable tools are to be found operating in the 





upper gas formations. Cable tools are used in many other 
parts of the state. 
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State. 
MICHIGAN ee 
; Production, 1930—1,000,000 Barrels 
Production, 1930—3,525,000 Barrels Ras \ | 
A j Sa / “ A 
ichig; Twelve tests SS a <] | 
Michigan A. ae 
was the scene Were completed SN 7 At imayne a 
of 3 comple- in Indiana during a é 
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tions, 56 rigs July, while pres- 
and 97 drill- ent operations 
ing tests, ac- consist of 3 rigs 
cording to a and 48 drilling 
check of ac- wells. 
tivity the last 
of the month. 
Cable tools 
are the com- 
mon means of 
drilling tests 
in the oil 
fields of this 
state. 





Drilling in the 
state is accom- 
plished with cable 
tools, where the 
shallow  produc- 
ing depths are 
easily and quick- 
ly reached. 





vu Denotes oil and gas fields. Figures on maps indicate average prices of crude oil per bbl. 
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Progress of Major Pipe Line Work 


By J. H. DAMERON 


















j z 

: x NAST TEXAS remains the one truly active 

| WISCONSIN © ase ne truly active spot in 

° pipe line construction work at the present time, Wig 

I MINN EBBOTA z Si a sae soll a ae 
& one exception construction work on Major project 

Sie cee catlber? Low : scattered from coast to coast is rapidly drawing to a close 


Two trunk systems originating in East Texas and termin 
ing on the Gulf coast are planned. 

_ Main gas line extension work continues in many sections 
Se hrcege ] at a fair pace and the construction of distribution systems 
5 , 


is rapidly going forward in scattered areas. 


nt 
dl- 





| 
kaseese | 


GREAT LAKES PIPE LINE CO. 


Of the major projects under construction, Great Lakes 
Pipe Line Co. has completed its 6 and 8-inch welded gaso- 
line line from the Mid-Continent to the Great Lakes region, 
Approximately 200 miles of lateral and extension work re- 
mains to complete the system in its entirety, but essentially 


rN DIAN A 


Stlows 


ssou Ril 


x EN 



















~~ the trunk system has been completed. The Diesel powered 
-— kanal a ee reciprocating pumps started delivering gasoline to the Chi- 
2. 7s cago terminal the latter part of July. Contracts are expected 
: ARKANSAS to be awarded soon for the building of 115 miles of 4-inch 
a \ from the main line to Omaha, Nebr. 
OKLAHOMA! TOTAL— 1440 MILES 
A. Vif 
- y ; | © poertesinit 4 
| 
“§ ° TULARB J 
A \ | { 
SOUTHERN FUEL CO L 
oo -_ O atenvit 
Out on the west coast the Southern Fuel Co. is showing 
rapid progress in the construction of its 185 miles of 26-inch SAN K EB RN 
line. This gas transmission system is a combination acety- a . 
lene and electric welded line from Kettleman Hills to Long 
Beach. Contracts for the building of the line were awarded OBISPO 
to Southern California Construction Co., Lang Transporta- a Sais 
tion Co., and the Macco-Robertson Co, ~ O wast 


; 
er ; . : ; : SANTA —- adil 
The first section of the line covering a distance of about lb 

30 miles has been completed. Construction work is pro- | = 

fy Si ‘ whe 4 BARBARA 
gressing in three other sections and on August 1 approx- 


imately 60 miles in these three sections was finished. No — 
compressor stations will be built at present and well pressure GELES 
will be utilized to operate the line. 


MUNTINGTON dd 


@m™m = Indicates completed portion of line. 
gummme )=Indicates proposed route of line. 
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‘Fe , ... LINDE PROCESS SERVICE 
a | ASSURES DEPENDABLE PIPE WELDS 


|" construction of pipe lines in the field or double lengthing of 
pipe at the mill Linde Process Service can provide invaluable 
assistance in organizing welding operations for maximum speed, 
economy and dependability. 

Step by step, from mobilization, training and testing of 
welders this service follows through to the final testing of the 
completed line. It effectively supplements the work of the 





customers’ own engineers .... it focuses upon their problems 
the wealth of welding experience Linde has gained from two 
decades of pioneering in the pipe line field. ... and it translates 
proved methods and well established laboratory findings into 
terms of actual field operation. 


The predominant use of oxy-acetylene welding for laying 
pipe reflects the fundamental soundness of Linde Process 











Service and its assistance in obtaining ever-depend- 


EVERYTHING 


. ron Oxweioine able welds. Every user of Linde Oxygen is privileged 


AND Curtine 


to call upon this service for assistance or advice. 
Write or telephone the nearest Linde District Office. 










iB UNION CaRnsives & 





District Offices 
THE LINDE AIR PRODUCTS COMPANY aticnte  dewon New york 
we ° Paso Philadelphia 
Birmi STOR Prtsbu: 
Unit of Union Carbide and Carbon Corporation loston lndienapelis $t. Leute 
. Buffalo Kansos City Salt Lake City 
aid 126 Producing Plants UCC 627 Warehouse Stocks Clevelond Milwen y ¥ — 
Oenver Minneapolis Tulse 
IN CANADA, DOMINION OXYGEN COMPANY, LTD., TORONTO New Orleans 





LINDE OXYGEN + PREST-O-LITE ACETYLENE - OXWELD APPARATUS AND SUPPLIES * UNION CARBIDE 
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PANHANDLE-EASTERN PIPE LINE CO. 





i, mt . — . -- ‘il K Y 
‘ ‘ ‘ ’ 
TOTAL-1100 MILES — 
“ea 
Panhandle Eastern Pipe Line Co., builders of a 24, 22.) Gas & Electric Co., which owns an interest in the Panhap- 
and 20-inch combination welded and coupled gas transmis- dle Eastern company. 
sion line from the Texas Panhandle to Indianapolis, Ind., he system is in operation to a point bevond the Illinois. 


: : ' : : ; eet : Missouri line and the construction work on its third com- 
is rapidly closing the gaps in the line in Illinois. Upon ' ecie m 

is pressor station, located in Illinois, is well under way. 
Lateral line construction to towns and cities in Illinois js 
also nearing completion. 


completion of this line it will link a transporter of south- 


western gas with the vast eastern system of the Columbia 





MISSOURI VALLEY P. L. CO. 


‘, mm 3, 
S i \ ¢ _ 
Zp : YY ‘ ". 7 Sioux Gly ‘. 





Missouri Valley Pipe Line Co., Omaha, Nebr., has 
started construction work on the first 26-inch gas transmis- 
sion line laid east of the Rockies. The joints will be alter- handle and terminating in northern Iowa. The remainder 
nately coupled and welded. Smith Bros., Dallas, Texas, of the line was laid last year and another gas company’s 
were awarded the contract to lay the line, which is approx- 
imately 200 miles long. 


® . 
This line is being built to close in the gap on the Missouri 
, . . . . . . . , Jan 

Valley's main line system originating in the Texas Par- 


system was temporarily used to deliver gas around the ut- 
completed gap. 


gum Indicates completed portion of line. 
“mmm Indicates proposed route of line. 
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COLUMBIA GAS & ELECTRIC CO. 








Wilmington 


RERT YG AY 


In the eastern territory the Columbia Gas & Electric Co. a northeastern direction to Rockville, Md.. where it. ties 
is making rapid progress, despite sections of mountainous — into the Columbia’s main 20-inch, going on up to the Penn- 
country, in the laying of 350 miles of 20-inch. This line — sylvania system. The construction work on the single com- 
originates near Pikeville, Kentucky, and swings around in pressor station at Eliza Forks is progressing rapidly. 





SUSQUEHANNA PIPE LINE CO. 


Z te 
S Roches 
Bb Bulfolo 













Youngstown 
P EON N S Y LV AN 
Beaver Fa/ls 







0 H I Oo 
Wheeling P 


4 
The Susquehanna Pipe Line Co. and its subsidiary com- will have been completed. 

panies, builders of a 6 and 8-inch gasoline artery from Considerable portion of the line has been in operation for 
Marcus Hook to Cleveland, Ohio, and Syracuse, N. Y., have several months. The stations consist of motor-driven cen- 
almost completed the last section on the northern end. When trifugal pump units and additional station capacity is being 
this small part of the system is finished the entire project installed on the north end of the system. 

= | 
ae 


© Columbus 





ndicates completed portion of line. 
Indicates proposed route of line. 
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C The Month’s Activities m Refining 


By FE. R. STALEY 


HE Quaker State Oil Refining Corporation has been 

formed by the merger of nineteen oil companies in 

Western Pennsylvania, Western New York and West 
Virginia. The companies have been engaged in refining 
and marketing Pennsylvania grade oil. The merger will 
place the various companies under a single management. 
H. J. Crawford of Emlenton, Pa., is the president of the 
new corporation. 


The Struthers-Wells Company has recently completed a 
reforming unit for the United Refining Company at War- 
ren, Pa. The unit will operate on straight run Pennsylvania 
naphtha, and produce a finished motor fuel with a high 
octane number. A Gray tower is installed at the plant to 
treat the gasoline produced. 


Since motor fuel is now being marketed according to its 
octane number, many refiners of Pennsylvania crude are 
operating or constructing new cracking units to produce 
anti-knock gasolines. 
charged, while the new units treat straight run naphtha. 


In some cases gas oil or kerosene is 
5 


Arthur G. McKee & Company has started construction 
ec 


work on a $350,000 cracking unit for the Kendall Refining 
Company at Bradford, Pa. 


The Valvoline Company will build a cracking unit at its 
Butler, Pa., plant, and will also increase its crude capacity. 
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Figures in red show per cent 
refining capacity operated. 


The Lummus Company is building a 4,500-barrel tube - 
tank unit for the Tide Water Oil Company at Bayonne, NJ 

Several new topping plants are under construction jy 
East Texas. The Constantin Refining Company is building 
a 2,500-barrel skimming plant southeast of Overton. The 
Arrow Refining Company’s 2,500-barrel plant near Overton 
Is now 1n operation, 


A symposium on the “Utilization of Gaseous Hydro-car- 
bons” will be held at the Buffalo meeting of the Americ 
Chemical Society August 31 to September 3. 


an 
Some very 
interesting papers will be presented. 

The first International Congress of the New International 
Association for Testing ot Materials will be held in Zurich 
Switzerland, September 6th to 12th. The object is to pro- 
mote, and to facilitate the international exchange of ideas 
in the field of material testing. 

Natural Gasoline 

The Japanese Petroleum Company is building a natural 
gasoline plant, which will be the second one in Japan. It 
will be erected in the Kinsui field in Taiwan, and will treat 
30 million cubic feet of gas daily. 

Operators in the Refugio, Texas, field will build a natural 
gasoline plant with an initial capacity of ten million cubic 
feet. 
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LOOK CLOSELY/ 


« This man has 
Here’s a common sense pipe discovered a better 


vise design — so simple and natu- 


rl inits action thatusers wonder FOQRS JOr holding 


why someone never designed vises 


this way before. pi pP e 


With “Vulean Superior” you 
have everything “above the bench” 
—ready at hand. Convenient for 
rapid operation. A sturdy tool, 
wholly made of tough wrought 
steel, with reversible jaws which 
provide double service. 






















Two sizes, No. 11 for pipe 
1/8 to 2/2 inches and No. 12 
for 1/4 to 4/2 inch pipe— 
either size having 1/2 inch 
greater capacity than other 
vises of corresponding size. 
Ask for literature. 


J. H. WILLIAMS & CO., 
“The Drop-Forging People” 
75 Spring St., New York 


Supplied in two styles of 
finish: chrome.plated ; 
standard, with orange 
panel in jaws. 







BUY 
FROM YOUR 
DISTRIBUTOR 












SUPERIOR 
CHAIN PIPE VISE 


WESTERN WAREHOUSE, SALES OFFICE, CHICAGO — WORKS, 





"BUFFALO, 
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East Texas 
Contractor Finds 


Rie Equipment 
* Portability 








Transformers mounted on wagon for portability. 


MOST important factor in successfully drilling a 
number of tests in the East Texas oil fields, from the 
contractor’s standpoint, is the portability of rig equip- 
In many instances it has required more time to rig 
up and tear down a rig than it has to complete a well, there- 
fore drilling contractors are greatly interested in this prob- 
lem and are devoting much attention to means of rapidly 
dismantling, moving and rigging up drilling equipment. 
The importance of this problem can readily be realized 
in a study of drilling speeds being made in the district. The 
majority of wells are now being drilled to the producing 
horizon in a week or ten days after setting the surface pipe 


muent. 


string, with some tests making even better drilling time. 
Dismantling and moving heavy drilling equipment in sepa- 
rate units as a result has become an expensive part of 
drilling operations because of the percentage of time con- 
sumed for this work. 

Lynd and Hartmangruber, drilling contractors, have met 
this situation by equipping their drilling units in such man- 
ner that little time is consumed in tearing down, moving to 
another site and rigging up drilling machinery. This has 
been accomplished by making every part of the drilling units 
as easily handled as possible and by leaving very little rig- 
ging up work. 

All of the different drilling 
units, such as the slush pump, 
electric motors, and 
control boards are 
on steel H 


electric 
mounted 
beam skids, so 
that by merely disconnecting 
the chain drive, or whatever 
form of transmission is used, 
the units are ready for mov- 
ing. As much of the equip- 
ment as possible is moved as 
a complete unit to save time, 
for example: the slush pump 
and its electric driving motor 
are mounted on _ the 
skids and are transported 
while set up in this fashion. 

The skids make easier and 
quicker loading and unload- 
ing possible, and are not re- 
moved from the equipment 
while drilling, but are left 
bolted to the machinery. As 
a result much time has been 
saved in rigging up and mov- 
ing and the contractors have 
been able to drill more wells 
in a shorter time 


same 


with one 
drilling rig than would other- & 
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A Lynd and Hartmangruber Rig. skids s 
under equipment and sheet metal machinery housing. 


Improved by Skids 


wise have been possible. The rig shown in the accompanying 
twentieth hole. , 


portability is the mounting 


illustrations is now drilling its 

Another feature in obtaining 
of the electric transformers on a wagon, which is hauled 
from location to location. The transformers are never re. 
moved from the wagort, which is pulled into place by a 
truck and connected up in this position. 

The necessity of building weather protection sheds for 
the equipment at each rig has also been eliminated by these 
contractors by having individual sheet-metal houses for each 
unit of the drilling equipment. The houses are so con- 
structed that the sides may be removed to permit accessibil- 
ity to the machinery, but when weather is bad the side 
boards may be put into place and the equipment will then 
be completely protected from the weather. This type of 
housing also is a safety precaution against accident to the 
workmen, as it is practically impossible for a workman to 
get caught in their moving parts by stumbling or walking 
past. 

The Lynd and Hartmangruber rigs present an unusually 
attractive appearance as a result of the metal individual 
machinery housing, and have greatly facilitated the prob- 
lem of rapidly tearing down, moving and rigging up opera- 
tions in the East Texas fields. 
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Oil Well Pumping Conditions 
in East Texas 


HREE significant criteria that indicate the probable 
trend in producing operations in the East Texas field 
are: a diminishing rock pressure, rate of salt water 
encroachment, and low gas-oil ratios. All three are under 
observation by operators in the field who are seeking to 
appraise their production problems and to anticipate what 
course these are likely to take in the near future. 
Naturally, in a field so vast in areal extent and where 
the size and number of operating interests are so varied, a 


true perspec- 


price cuts below the cost of production brought on rigid 
economy campaigns in which good operating practice was 
forced to go by the board. Were higher prices posted for 
crude, a much higher standard of operating practice would 
prevail over the entire field. In many cases, programs for 
betterment of operations have been held in abeyance. Thus, 
to appraise the producing conditions by many of the oper- 
ation practices at present in vogue in the field, is apt to be 
misleading. These are dependent to a large extent on prices 

obtaining for 





tive of pro- crude and 
ducing condi- may ¢ hange 
tions is diffi- overnight. 


cult to obtain. 
Fortunately, 
many compa- 
nies in the 
field are keep- 
ing good pro- 
duction rec- 
ords and from 
these valuable 
information on 
local produc- 
ing conditions 
is rapidly be- 
ing accumu- 
lated for ref- 
erence. Much 
of it is put to 
immediate use 
in predicting 
the best pro- 
duction prac- 
tive to pursue. 

Although 
certain impor- 
tant facts are 
known regard- 
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The present 
proven area of 
the field is ap- 
proximately 36 
miles long and 
from 4 to 7 
miles wide. 
The producing 
horizon is the 
W oodbine 
Sand, which 
has a thickness 
of a few feet 
on the eastern 
edge and 
about 100 feet 
near the west- 
ern edge. In 
the extreme 
eastern part of 
the field, the 
top of the sand 
is approxi- 
mately 3,150 
feet below sea 
level and the 








ing under- 
ground condi- 
tions, specula- 
tion is rife as to the effect of the distribution of wells and 
the rate of oil withdrawal on water encroachment. 


E. M. Jones and Houston Oil Company’s well Crim 
short notice. 


Opera- 
tors, especially those with holdings on the west edge of the 
field, are particularly concerned over the water enchroach- 
ment problem. 

Echoes are also heard of many wells going “dead” in 
the Joiner area. Paraffin troubles in wells are also reported 
to have made their appearance in some parts of the field. 
Happenings of this sort are related to diminishing rock 
pressure and, like water encroachment, are natural sequences 
to the intensive development the field has undergone since 
its discovery. 

The most disturbing factor to contend with, in so far as 
it affects production practices in the field, is the chaotic 
state of the crude oil market, an aggravation of the acute 
economic conditions that now beset the industry. Crude 
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1-A in the East Texas field equipped for pumping on salt 
This well is equipped with a 50-H. P. two-cycle gas engine. 


water 
level, which 
limits the pro- 
ductive area of the field on the west, is at 3,320 plus or 
minus five feet The oil produced is a 
sweet mixed-base crude of an average gravity of approxi- 
mately 40 degrees A. P. I. 

Bottom-hole pressures taken in wells scattered over the 


below sea level. 


field show that the original rock pressure was in excess 
of 1,600 pounds, and probably about 1,700 pounds per square 
inch. 

Recent rock readings taken 
instrument are reported, as follows: 


pressure with bottom-hole 


Minimum Maximum 

Ibs. sq. in. Ibs. sq. in. 
East Joiner area 800 1100 
West Joiner area 1550 plus 
Kilgore area 1200 1450 
Lathrop area 1300 1400 
East Gladewater area 1400 1500 
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It should be noted that in the East Texas field it is pos- 
sible to have a difference in rock pressures between wells of 
60 or 70 pounds, due to structural position, hence, when rock 
pressures are discussed or studied, particularly in connec- 
tion with problems of reservoir depletion, it is preferable 
to reduce all readings to some convenient datum to avoid 
error and confusion. Location of the well with respect to 
its proximity to salt water should also be borne in mind. 
For example, exhaustion of the gas pressure in the reser- 
voir will be reflected to a greater extent in the rock pres- 
sure reading in wells on the eastern edge of the field than 
on wells in the western edge of the field, especially if there 
are wells producing in the intervening area between the 
wells. Hydrostatic pressure of the salt water would be felt 
in the well on the western edge of the field. Such a dit- 
ference can be observed between the rock pressure readings 
in the East Joiner area and the West Joiner area. 

Most of the wells that have been placed on the pump 
or require stimulation by swabbing are in the East Joiner 
area. They comprise more than one-third of the wells on 
production there. The evidence points to the fact that the 
probable critical rock pressure below which a well will not 
flow naturally 


Estimates regarding the rate of water encroachment j, 
the field will depend on the rate at which the rock seme 
in the field diminishes and the hydrostatic head and bases 
of the water body to the west of the field. If the rock pres 
sure does not diminish uniformly on the west side 


; 3 oe a of the 
field due to irregular rates of oil withdrawal or 


: ; ; ‘ : irregular 
spacing of wells, serious fingering of the water into the sand 


will result and the percentage of oil that can be economi- 
cally recovered will be reduced. Greatest ultimate recovery 
will result by raising the oil at a uniform rate in all parts 
of the field so that the rock pressure will be held constant. 
Added to the adverse effects is the increased expense of lif. 
ing the oil when water enters the well. The cost per barrel 
may run up into prohibitive figures. 

Quick withdrawal of the oil will also accentuate the need 
for an elaborate water disposal system. This project oj 
water disposal, which is already claiming the attention oj 
the operators, may be a costly item. 

It has been estimated that the rate of inflow of salt water 
to the field, due to the hydrostatic pressure, only would not 
exceed 160,000. barrels a day. This estimate is reached 
after careful investigations of the texture and permeability 


of the Wood- 








is not very 
far from 800 
pounds. Fur- 
ther evidence 
in support of 
this critical 
pressure will 
be discussed 
under gas - oil 
ratios. 

There are at 
this writing 16 
wells on the 
west side of 
the pool mak- 
ing salt water 
in considerable 
quantity. The 
amounts range 
from 1.5 per 
cent to 35 per 
cent of the oil 
production of 
the well. The 
western edge 





— bine Sand, and 
takes into ac- 
count the fact 
that the W ood- 
bine Sand ex- 
tends west- 
ward in a fan- 
shaped area 
diverging from 
the western 
edge of the 
field, for a dis- 
tance of some 
125 miles. 
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This estimate 
may be dis- 
puted on the 
grounds that 
wells now pro- 
ducing have 
already indi- 
cated a much 
greater rate of 
flow of salt 
water than this 





of the field is 


approximately A well being rigged up for pumping in the Joiner field, East Texas. 


45 miles long. 

On this 45-mile front water underlies the field approxi- 
mately one-third of its width. At Kilgore, where the field 
narrows, water underlies the field more than half its width. 
The Railroad Commission’s ruling is that wells shall not 
penetrate the sand to a depth greater than 10 feet above 
the salt water level. 


One well, the East Texas Oil and Refining Company’s 
Tyiska No. 1, is reported to be making 35 per cent salt 
water when producing on the choke, and almost 100 per 
cent water when flowed open. The Sinclair Oil and Gas 
Company’s Cole No. 5, in the Gladewater area (the well 
that was on fire several months ago), made 40 to 60 per 
cent water when it was placed on production after the fire. 
Two wells near the Sinclair Cole No. 5 are also making 
water, one of them making 5 to 8 per cent, the other 18 
per cent. Rapid depletion of the area around the well when 
it was blowing wild has permitted the salt water to come in, 
and the effects are felt on offset wells. 
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estimate 
shows. How- 
ever, this esti- 
mate, it should be remembered, is based on the hydrostatic 
head of water only and does not assume any assistance 
from gas pressure in the oil sand. This seemingly slow 
rate of inflow of salt water, it is explained, is partly. due 
to the inertia of the immense body of water in the Wood- 
bine Sand just west of the field. With the assistance of 
the pressure in the oil sand the salt water can come in 
at a much faster rate. The point made is this: by slow 
orderly withdrawal of oil, and water encroachment kept 
under control; water troubles can be greatly minimized. 
If all the wells in that strip of the field underlaid by salt 
water (this strip is estimated at 40,000 acres, or more than 
one-third the total area of the field) were opened up wide, 
it would be only a short time until salt water would make 
its appearance in every well in the strip. 


Several wells were reported to have reached a depth well 
below the top of the water table without encountering any 
water. On checking up it was learned that the wells had 
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inertig In the face of these facts, it seems risky for any operator: With such high reservoir temperature it seems that there 
kane, on the west side of the field to produce his wells without would be little or no trouble with paraffin deposition in the 
Of the restriction. In so doing he is not only damaging the field flow string. ‘At is believed that this trouble is probably ag- 
gular and causing harm to offset operators, but is also shortening gravated by inherent defects in the method of producing the 
e sand the life of his own wells, decreasing their ultimate recovery well. Tf the well is heading, the tendency for paraffin to 
noni. of oil, and boosting his lifting costs. ; precipitate on the walls of the flow string might be increased 
COVery Gas-oil ratios in the field have been consistently low. It by the flowing of gas between heads. . 
eae . an interesting fact that they have not shown any marked here are now approximately 1,450 producing wells in 
astant, change since the field was brought in. Accurate measure- the field and the daily rate of production has now exceeded 
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barrel ratio of the oil is approximately 350 cubic feet per barrel. the proration orders may result in rapid deletion of rock 
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* need without making any correction for the — we left > the effects “ eae umn of reservoit energy 
Ps - colution, hence, have given slightly lower ratios than already. There are already over 60 pumping wells in the 
on “ = al. A gas-oil ratio of 700 cubic feet per barrel was re- field. These are mostly in the Joiner area. An important 
_e poner Paine but the conditions at the well on which the number of wells are heading badly and require stimulation 
. ct had been made was not ascertained. There by swabbing to keep them flowing. _Far-sighted operators 
Water ‘; abundant evidence indicating that all gas was originally are equipping their wells for pumping before they reach 
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pro- arent increase a number of 
phy “a date. No 12 by 12 steam 
= increase will engines. The 
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a until the rock sists of several 
vio pressure at high speed 
- which the oil —— motors of 65 
mt will be satu- A pumping well of the Gulf Coast Oil Company, Joiner pool, East Texas. hor sepower, 
. rated. This and a_ dozen 
ve pressure is estimated to be in the neighborhood of 800 or more 125-horsepower motors. There are a number of 
a pounds, and seems to check the critical pressure below which geared pumping units installed. Several of these have 
low wells actually cease to flow naturally. The minimum rock been equipped with electric motors. ; , 
due pressure recorded in the East Joiner area, it will be recalled, While there is only about twenty-five per — = ~ 
od- is 800 pounds per square inch. Unlike the average field, the entire field yet developed, it des evident that te Rowing _ 
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y : low gas-oil ratios and a rapidly diminishing rock pressure 
ept It Is to the low methane content of the gas that the short which will be accelerated as the number of wells completed 
os os pie - ow See — increases, all indicate that a large percentage of besos re- 
ag perature of the reservoir over the entire covery from the East Texas field will be obtained by pump- 
an area is reported to be 152 degrees F. The average tempera- ing. “Indeed. should efforts at controlling the output from 
“ ture of the oil at the surface is about 90 degrees FP. It can the field be successful, there is every reason to believe that, 
KC be seen that the temperature of the oil will be influenced by — with the desirable grade of crude produced and the proximity 
the method of production and that at high rates of flow, to deep water transportation facilities and better prices pre- 
ell when the energy of the gas is not fully utilized the tempera- vailing, the East Texas field will be a valuable testing 
ny ture of the oil will be higher than at low rates of flow ground and very probably a leader in the economical oper- 
ad utilizing the energy of the gas more efficiently. Such tem- ation of producing wells. 
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After You Have Pumped the Oil 
DON’T WASTE IT! 


Guard Against Breathing Losses by 
Using Maloney VAPOR-PRESSURE 
Lease Tanks 


Many operators are careful to use the most eco- 
nomical producing methods — yet allow the 
breathing of lease tanks to waste a considerable 
portion of their oil after it is raised. Unless 
proper lease storage methods are used, the loss 
here is likely to be serious. 


Our Vapor-Pressure Tanks are built to eliminate 
waste between the well and the pipe 
MADE OF line. They hold the vapor pressures 
caused by atmospheric variations 
and thus maintain the well gravity 
and volume of the oil. 
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Features in our Vapor-Pressure construction are: 
not less than 12-gauge rust-resistant Keystone 
Copper Steel; 2-inch angle ties and reinforce- 
ments; wide gussets on ties and ladders; efficient 
valves set at 16 ounces pressure and 2 ounces 
vacuum; and exceptionally durable aluminum 
paint, made with a vehicle containing water- 
proof and alkali-proof Inhiburine. 


“Alone in Quality” 


MALONEY TANK MFG. COMPANY 
106 N. Peoria Ave., Tulsa, Okla. 


Distributers at All Principal Petroleum Points 
Packed in Steel-Bound Crates for Export 


MALONEY 
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Selection, Care 

and Installation of 
Pumping 
Prime Movers 
Are 


Important 


minute, and where the 
crank is equipped with a fifth hole, 


strokes per 





11-year-old gas engine in Central Power. 


HE purchase of reliable pumping equipment, its 
proper installation and good care, have been prime 
factors in reducing the amount of down time and re- 

pair work for the Wentz Oil Corporation on its large hold- 
ings in the Dilworth, Oklahoma, field. Every piece of 
equipment making up a well-pumping unit is properly in- 
stalled to give dependable service. As a result these old 
wells, which were drilled many years ago, have been very 
economical pumpers and have established some fine service 
records. 

The company has both central powers and beam pumpers 
in the district. The shallower of several producing sands 
are pumped by central powers, with the deeper horizon 
wells on the beam. Three central powers, with 15 and 16 
wells on each power, are operated with 30 horsepower gas 
engines. These gas engines have given 11 years of de- 
pendable and economical service with very little expense. 
Wells connected to central powers are 1,700 and 2,500 feet 
in depth. The beam pumpers are equipped with 40-horse- 
power gas engines, and countershafts 
are installed on each well. 

The use of countershafts has greatly 
increased the life of belts. One belt 
has been in constant service for the 
past year and a half and has given 
no trouble of consequence and is still 
in fine condition. 

These wells are very carefully bal- 
anced by means of the 
tvpe balance, 
weights. 


grasshopper 
with rocks used = as 
Connecting rods between the 
balance arm and the walking beam are 
attached at each end with bearings 
equipped with grease cups for self-oil- 
ing. The wells are so finely balanced 
that when shut down, one man can turn 
the crank by hand. The proper balanc- 
ing of the wells has proven itself by 
reduction of sucker rod troubles. One 
well has not been pulled for more than 
a year, despite the fact it is a heavy 
pumper, making considerable 
with its oil production. 


water 


the pitman is attached in this hole, 
giving it a 57-inch stroke. All of the 
wells not having a fifth crank hole are 
pumped from the fourth hole. Beam 
wells are equipped with 7%-inch sucker rods, while the cen- 
tral power pumping wells have 34-inch rods. 

Careful installation and care of the gas prime movers has 
resulted in wonderful service. A new installation on a beam 
well has been operating for the past 15 months, and during 
this time not a cent has been spent on the prime mover. 
In installing, attention is given to the foundation, so that the 
cylinder end of the engine may be one inch higher than 
the crank end and the crank shaft level. This is easily ac- 
complished by plumbing the fly wheels. Particular care is 
taken to see that the bottom of the engine frame touches 
the top of the concrete foundation at all points before the 
foundation nuts are tightened. This detail has eliminated 
excessive strains on the engine frame. All of the engines 
are equipped with gasometers, the pipe connecting it to the 
engine has as few elbows in it as possible, and are thor- 
The air 
inlet pipe is as straight as permissible and is supported so 
that it will not tend to break its connections to the cylinder. 


oughly cleaned inside before starting the engine. 








The beam wells are operated at 25 
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Countershaft on beam well; right-hand belt has been in service a year and a half. 
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General Use Has Proved 


apor- Light Tanks 


HE use of vapor-tight lease or stock tanks has proved 


so effective in reducing the evaporation losses of pe- 
troleum that today practically all operators are using 
this type of equipment. 


sign 


Lease or stock tanks of this de- 
important factor in effecting small 
producing lease economies, through their ability to reduce 
evaporation losses of the lighter vapors of crude oil. 


have been an 


The oil flow from a producing well is usually directed 
immediately into a tank or a battery of tanks, the capacity 
of which depends entirely upon the size of production. 
It is now a common practice to have a battery of tanks of 
sufficient capacity to accommodate one complete lease. 

It is desirable to have the tanks placed in such a_ po- 
sition that the oil will flow direct into the tank 
well. 


from the 
On small producing pumping properties the tanks 
are usually placed in the vicinity of the well or wells and 
are located at an elevation the same as the rig floor. 
The construction of vapor-tight designed tanks is an 
important part in eliminating evaporation. There are sev- 
eral tank manufacturers now constructing tanks of vapor- 
tight design, and with proper construction these tanks will 
give efficient service over a long period 
of time. 


In constructing steel tankage it is 
generally recommended to build up 10 
or 12 inches above the ground surface 
level, an area on which the tanks are 
This will protect the tank 
bottoms from water otherwise likely to 
be held in the soil beneath the tanks. 
It is well to construct a ditch 
around the tank or tank battery so that 
all water will be drained away. 


to be set. 


also 


The best means of building tanks on 
such a foundation is to follow the recent 


A. P. I. specifications on tankage, 
which covers the various type steel 


tanks and their different stages of con- 
struction. 


Most tanks are now made of. rust 
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Tank battery on the Golding & Murchison 
lease, Rusk County, East Texas 


AN IMPORTANT 
LEASE ECONOMY 


resistant steel. It is now a common policy of tank mann- 
facturers to coat the tanks with 


resistant paint, usually one of light color to also aid in 


some form of corrosive 


eliminating evaporation losses. If lease operators see that 
this color is maintained the life and service of the tanks 
will be greatly improved. 

All seams of the tank should be air-tight, if it is to be 
of air-tight design. A good grade of packing will seal 
A great many tanks with packing sealed seams 
are in use and these have been very satisfactory and offer 
ease of constructing and dismantling. 

The deck or top of all tankage must be sufficiently tight 
to eliminate air circulation and evaporation. In addition 
to this feature, adequate valves should be installed to carry 
the desired amount of pressure, which on a small producing 
lease battery is usually two ounces of pressure and a hali- 
ounce vacuum. 


all seams. 


Many producers desire to equip leases not only with gas- 
tight tanks, but with that will carry 16-ounce 
pressures. A tank to withstand this amount of pressure 
should be of sufficient weight, an dreinforced by having 
the top and bottom tied to each other in some manner. 


batteries 





A battery of tanks in West Texas. 
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AMERICAN FLOW PACKER 


“Combination Flow Packer, Pump Packer and Air Lift.” The 
modern efficient device for lifting oil. 


Where the rock pressure is 50 pounds, or more, you can save buy- 
ing rods and other expensive pumping equipment by using the 
American Flow Packer. 


The American Packer will flow a well for many months when 
it would otherwise have to be pumped. The Packer can be set 
in a liner, lime formation or casing. 


EASY TO RUN 
EASY TO SET 

EASY TO FLOW 
EASY TO PULL 


There can be no excessive oil remain above the packer, because 
its construction permits the oil to return through valve “A.” 
This insures no difficulty, should the packer need to be pulled. 
This principle takes the weight off of the cup above, allowing 
the cup on the bottom to expand and adhere to the casing by gas 
pressure underneath. 


In case natural gas is not strong enough to flow the well, you can 
turn in gas or air pressure at the casing head, which will go 
down to valve “A” and return in the tubing, which will cause 
the well to flow its maximum production with very little arti- 
ficial pressure. 





The American Flow Packer is the result of many years of careful 
a study and operation in all kinds of holes in the Mid-Continent 
fer Area. It may be pulled or run in any depth hole without a 
strain on the tubing. 


ng FOR PERFECT PERFORMANCE USE AMERICAN FLOW PACKER 


@MERICAN 


RON & MACHINE WORKS CO. 
OKLAHOMA CITY, U. S. A. 
MANUFACTURERS OF OIL FIELD EQUIPMENT 
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American Releasing and Circulating Overshots American Forged Steel Subs American Drill Pipe Float Joints 
American Rock Bit Wrenches 


Raed Milling Sh American Rotary Shoes American Casing Suspender and Blowout Preventer 
erican Milling Shoes _ ‘ F American Cone Fishing Baskets American Lead Plug 

American Flexible Coupling for Rock Bit Lubricators American Steam Lubricators American Rock Bit Cone Fishing Sockets 

American Steel Tool Houses - C : . : > 

American Steel Tool Boxes American Side Tracking Mills American Steel Whipstocks ’ 

American Forged Steel Wall Hooks American Combination Reverse and Throttle Levers American Inside Pipe Cutter for Drill Pipe or Casing 

American Rock Bit Breakout Blocks American Steel Engine Foundations American Adjustable Steel Rig Braces 

American Paraffin Bits American Automatic Cat Head American Fish Tail Bits 

American Forged Steel Drill Collars American Rock Bit Vises American Pipe Rackers ; 

4 | American Female Die Nipples American Rotary Milling Tools American Boltless Hose Clamp 
American Releasing and Circulating Spears American Myracle Sucker Rod Sockets American Shot Packed Barrel 
American Tapered Taps American Surface Bit Blades for Rock Bits American Cactizona Water Treatment 





AMERICAN PRODUCTS SOLD THROUGH LEADING SUPPLY STORES 
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OPERATING SHALLOW PuMPING Wes 
in TITUSVILLE REGION of PENNSYLVANIA 


By JOHN A. BLACK, Vice President and General Manager, 
Surety Oil Company, Titusville, Pa. 


ITHIN the shadow of the Drake well, near Titus- 
ville, Pennsylvania, cradle of the oil industry in 
the United States, there are hundreds of shallow 
wells still producing their stint, consisting of a fraction 
of a barrel of oil daily. Surprising as it may appear, these 
small wells are being produced under a program of cur- 
tailment in common with large, deep flowing wells in other 
parts of the country, one of which produces as much oil 
in one day as a large number of these small wells does in 
several 


years. In many cases the margin of profit is so 


small as to put them outside the pale of commercially 


profitable ventures. 


lower 20 feet of sand with about 60 


quarts of gelatine 
There is no need for shooting the sand higher, as the Upper 
Caving after the shot nece 


a cleaning-out job that usually 


part is depleted of oil. ssitate 
weeks, 
Usually from one to six cubic yards of sand are removed 


from the hole after a shot. Sometimes it is difficult to get 
g 


lasts about two 


the sand to cave after a shot and several methods are te. 
sorted to in order to aid the operation. A tank of Water 
is dumped into the well and this is churned with the tools 
or a bailer, or, instead of churning, the well is allowed to 


stand for a short time with the casing capped and a vacuym 





Severe cuts in crude 
prices have added to 
the burden and oper- 
ators have been hard 
put to it to make oil- 
pumping operations 


show a profit. 


A. briet 
the methods 


outline of 
followed 
by the Surety Oil 
Company in operat- 
ing a lease of shallow 
wells may be of in- 
terest to operators of 
other 


small wells in 


Engine house on the Surety Oil Co.’s lease near Titusville, Pa. 


parts of the country. 





pulled on the well 
from the gasoline 
plant, or the well js 
cleaned of what sand 
is in the well and js 
then capped and al- 
lowed to stand until 
day. This 


method is as 


the next 
latter 
efficacious as any, but 


takes a longer time. 


Central powers on 
the Surety lease con- 
sist of a 15- or 20- 
horsepower gas en- 
gine driving a geared 


power with 20- and 





This company owns a 

lease of 1200 acres near Titusville. The edge of the property 
runs within a close distance of the Drake well. Some of 
the wells have been pumping more or less continuously 
since the early seventies. 

There are 103 wells on the lease and all are pumped by 
jack, these being operated from eight powers. The aver- 
age depth of the wells is 950 feet. The top of the produc- 
ing sand is at 860 feet, and it is from 35 to 50 feet thick. 
It is known as the “Third” sand. About 50 feet of pocket 
is drilled below the bottom of the producing sand for cav- 
ings and sediment. This is general practice in completing 
a well in the old producing area around Titusville. 

The wells are cased with about 250 feet of 6 and 53-inch 
casing. Sometimes it is necessary to use a joint or two 


of 8-inch surface drive pipe. Where corrosive water 1s 
encountered, 44-inch casing is run with a leather cup on 
bottom as a packer. With this arrangement the water is 
confined behind the casing and, if the casing becomes badly 
corroded, it can be pulled and replaced with little trouble. 


When new wells are drilled it is customary to shoot the 
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24-inch 


There is just enough residue gas to run the property. 


eccentrics. 


Pumping equipment in the wells consists of 134-inch 
brass working barrels with a 4- or 8-cup valve assembly 
working inside 2-inch tubing. Sucker rods are 5¢-inch by 
About half the 


wells on the lease are pumped with the regular 4-cup valves, 


25 feet long, with 77-inch box and _ pin. 


working in 134-inch brass working barrels. In a few wells 
where floating sand and a large amount of water has to be 
handled, 8-cup valve assemblies are used. The remainder 
of the wells are pumped with plunger liners. 

Wells are pumped on an average of eight hours per day 
per well. It is necessary to pull wells for pump trouble 
about once every eight months. This is done with a pull- 
ing machine, a crew of two men and a team. Four wells 
can be pulled in a day to renew cups. As the wells are all 
produced under high vacuum, the pulling of tubing is quite 
a serious job, as air must not be admitted into the wells 
by back suction. This trouble is obviated by a very simple 
procedure. ‘Two burlap sacks are wrapped around the 


tubing on top of the ring on the casinghead. The vacuum 
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FACTS 


THE NINTH ADVERTISEMENT 
OF THE SERIES AND THE 
SECOND DEVOTED TO AXELSON 
PUMPS AND SUCKER RODS 


“STRAIGHT 




















HOW DO YOU 


LOOK 
AHEAD! 
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| am interested in learning more about the complete line of Axelson Pumps and Sucker Rods 


Name____ Company 


a _ — 


Position 











' 
! 

! 

' 
! 
' 
! 





MEASURE PUMP EFFICIENCY 
A straight edge will determine the length of the pump; 
micrometers, the diameter; scales, the weight; but only 
far-sighted vision can measure pump efficiency. Pump- 
ing efficiency is satisfactory service in terms of years. 
Cheap pumping equipment is false economy. Axelson 


equipment is not cheap in price but is the best econ- 
omy when pumping efficiency is measured. 


High-grade materials, expert workmanship, modern 
equipment behind the Axelson organization are re- 
sponsible for the prominent part Axelson pumps and 
sucker rods play in the oil industry from the stand- 
point of economical production. 


AXELSON MANUFACTURING CO., LTD. 


P. O. Box 710, Vernon Station, Los Angeles 
Tulsa @ St. Louis @ New York City, 30 Church Street 


Mid - Continent and Eastern Distributors 


FRICK-REID SUPPLY CORPORATION 


? 
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on the well causes the sacks to be pulled down tightly 


against the surface of the tubing and, as soon as the tubing 
coupling comes through the ring of the casinghead, the 
elevator is quickly snapped on and lowered onto the top 
of the sacks and packs off the well. It is found that the 
amount of air admitted by this method gives very little 
trouble, as it seems to disappear by becoming admixed with 
such a large volume of gas that it is hardly noticeable. 

For cleaning out and the renewal of corroded casing, the 
latter a somewhat rare occurrence that becomes a neces- 
sity about once every eight vears, a drilling machine and 
a spudder are employed. 

Pull rods are 34-inch diameter with headed rods and 
clamp. The pull rod lines are run on top of posts which 
are placed in dug holes and tamped with gravel. These 
posts on top are cut, not on a straight line from the power 
to the well, but so the rod line will have a slight sag that 
when the load is on the pull rod it has a tendency to lift 
off the post. The amount of sag to allow varies according 
to the distance the well is from the power; usually it is 
from one to four feet. The sag is determined with a level- 
ing instrument or by sighting over a board nailed on a 
post so that the rod line will not lift off any post. Rods 
and posts become highly polished, and only occasionally 
require oiling with refuse oil from the power and engine, 
which makes them slide with very little friction. One part 
of the property is on the steep bank of Oil Creek and makes 
it necessary to have good surface equipment for econom- 
ical operation. The lengths of the pull rods to the wells 
vary from about 200 feet for the shortest to about 1500 
feet for the longest. with a probable average of about S800 
feet for the whole lease. 

There is a casinghead gasoline plant on the property. 


A pressure of about 175 pounds per square inch is carried 


at the plant and an average vacuum at the wells of { 
Tom 
) oe ° sania ) “s ; I 
20 to 25 inches of mercury. The gathering lines to the 
casinghead plant range in size from 5-inch at the plant 
. to 


There are three 
3-inch lines and one 5-inch line coming: into the plant 


2-inch diameter at the most remote wells. 


a ie ; In 
addition, there is a 2-inch residue gas line going to al 
e : . : S "1 

parts of the lease. All lines are equipped with dead-weight 
- nin . gn 
safety valves. hese are set at 2 pounds per square inct 
squi ; 


Of the larger size lines there is 
one mile of 5-inch and a similar length o 


on the residue line. about 
f 4'%-inch line. 
The suction line system is comprised of main lines With 
branches, each branch having only three to five wells 
Each of these sections can be cut off ly gate Valves, ss 
that in case of air leakage one or another of the main lines 


at the plant can be shut off. It can then be determined 
from which line the air is coming. When the line is known 
it can be gone over and one branch shut off at a time 
until the one with the air leak is found. Then each well 
can be eliminated by further test until the offending well 
or line is finally tracked down. 

In the handling of crude oil to stock tanks, 4-foot py 
4-foot wooden tub tanks are installed, one at each well 
These tanks are run every week or oftener into eravity 
lines that are laid with the aid of a leveling instrument, 
Care is taken to avoid having any low places in the line. 
as water, rust and sediment will lodge in these low places 
and give rise to serious freezing troubles in winter. All 
B. S., water and rust are removed at the small tub tanks 
at the wells, so that gathering lines are kept comparativel 
clean. 


Stock tanks are of steel, either 60- or 100-barrel 


capacity. The oil is run to the pipe line as often as neces- 
sary after gauging. 
Gasoline from the plant is transported by tank truck from 


the lease to a refinery a few miles distant, 





Engine room end of a Pennsylvania oil field pressure plant. 
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Installation, Use 


and Care of 





OULFIELD BELTING 





As Applied to 
Pumping 
Wells 


By 
Ww. F. SCHAPHORST, M. E. 


ODERN oil men who 
M are pumping maximum 

oil per dollar of first 
cost have learned that belt se- 
lection and management are 
much more important than was 
formerly realized. “Any old 
belt” won’t do for them. They 
demand a quality belt—a belt 
that is immune to moisture, all 


weather conditions, dust, snow, sunlight, oil, ete. 
It has been found, for instance, that belt specifications 


are not a cure all. There are too many loop holes in speci- 


fications—they are too cumbersome and generally unsatis- 








BELT NOT CUT 
SQUARE ‘a 
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RESULT 








Fig. 4 





factory. The better and 
more practical way is 
to select the best brand 
for the purpose, made 
and guaranteed by a 
manufacturer of estab- 
lished reputation, and 
then let it go at that. 
“How many quali- 
ties of leather belt are 
there?” I have been 
asked. The answer is: 
thousands of qualities. 
Steers are raised all 
over the world. 
different country, every 
different locality, every 
different climate, pro- 
duces a hide of differ- 
ent quality. Specifica- 
tions do not take this 
important fact into ac- 
count. Much depends, 
too, on whether the belt 


Every 





Modern pumping well engine house. 


is made of neck leather, belly, sides, or the choice backbone 
section. It is true that specifications usually do specify 
backbone belting, but that makes no difference to the un- 
scrupulous manufacturer who has learned how to make 
inferior belting “look” like high quality material. The 
only specification really worth while is the one that puts 
the results up to the manufacturer. 

Many a belt has been initially ruined during the instal- 
lation process before pulling a pound of load, by overstress- 
ing the edges of the belt. This is particularly true of wide 
belts. Let me explain how and why: Fig. 1 shows how a 
belt is generally run onto a moving pulley, the lower pulley 
being the standing pulley and the upper pulley the running 
pulley. This method is wrong because the belt is too far 
over to the left on the lower pulley and is in such a po- 
sition that the left-hand edge of the belt must be stretched 
seriously before it will pass onto the upper pulley. This 
may not look like much of a stretch, but when it is con- 
sidered that the upper pulley is round and that the actual 
stretch is equal to 3.14 inches for every inch of radial dif- 
ference you will begin to realize how important it is to 
put a large belt on properly. The wider the belt the more 
serious is this error. 

Fig. 2 shows the correct way in which to put on a wide 
belt. By holding and guiding the belt so that it will run 
onto both pulleys simultaneously there will be no uneven 
stretch. This sketch is not exaggerated in the least. By 
taking a piece of paper or rule and measuring it will be 





Fai FAILURE OCCURS HERE 


found that the belt in Fig. 1 is the 
same length as the belt in Fig. 2 and 
that the error shown in Fig. 1 is 
real and not imaginary. 

For example, if the upper pulley 








O 


is 30 inches wide and 30 inches in 
diameter ; the lower pulley 30 inches 
wide and 60 inches in diameter; and 
the distance between centers is 120 
inches, it is easy to figure that the 
stretch of the left-hand edge must 
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be 8.47 inches greater when the belt 
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is put on as 
ae aoe er eee shown in Fig. 
1 than when 
put on correct- 
ly as per Fig. 
2. Surely if 
one edge of a 
belt is stretched 
8.47 inches 
more than the 
other during 
the putting-on 
process the 
belt is likely 
SQUARE to run crooked 
during its en- 
tire life. 
When cut- 
BELT ting a belt it is 
always impor- 
tant to cut it 
square—at ab- 
Aw pe awe solute right 


Fig. 3 angles with the 



































outer edges. 
Always use a square as shown in Fig. 3. Do the cutting 
while the square is in position and be certain that the cut- 
ting is done correctly. Do not attempt to do this very im- 
portant job with the eye. Many valuable belts are ruined 
annually because of overlooking this apparently very small 
point. Its importance can hardly be emphasized too strongly. 
It is the first rule, and a very important one. It is easy 
to tear a sheet of paper with one’s hands, for example, by 
applying the force to one edge. But when that force is dis- 
tributed over the entire sheet human strength is not great 
enough. The same is true of belts. Therefore, unless cut 
perfectly square one side of the belt will be under greater 
tension than the other side and the lacing is hable to break 
or pull out as shown in Fig. 4. The belt will also run from 
side to side on the pulleys and may run off frequently. 


Regarding belt joints, in order that a belt may do its 
best work it must be pliable laterally as well as longi- 
tudinally. On account of the cylindrical shape of the pulleys 
a belt must be pliable longitudinally so that it can wrap itself 
intimately around the pulley. And because of the crown 
of the pulley the belt must be pliable laterally. Intimate 
contact of the belt with the pulleys is the secret of slipless- 
ness. It is acknowledged by all belt experts that a belt 
must be pliable for best service. Therefore it is logical that 
for best service the joint must be just as pliable as the belt 
itself, if possible. 

It is obvious that the best laced joint is the one that most 
nearly approaches the cemented joint. In other words, the 
best laced joint is the one that makes the belt slipless. It 
must have a strength efficiency as close to 100 per cent as 
possible. 

In order to get this strong lacing through the small holes 
use metal tipped lacing similar to metal tips on shoestrings. 
With these tips much less time is required for lacing and the 
lace can be pushed and pulled through smaller holes. 

Another question frequently asked is: What is the best 
way to remove oil from oil-soaked belting ? 

Although oil does not damage some belts seriously an 
excessive amount of oil does cause slipping. As soon as 
slip occurs there is an unnecessary power loss which is 
directly proportional to the slip. Tor instance, if the slip 
amounts to 2 per cent the power loss is 2 per cent and the 
production loss is also 2 per cent. If the slip is 5 five cent 
the power and production loss is 5 per cent. In other words, 
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percentage of power and production loss js identical , 


. . vith 
the percentage of slip. es 
Excessive slip may also cause burning of the belt. PR 

s ° Urn. 


ing is often more serious than the power loss 


‘ ; Cracking 
and abrasion combined. It can be very _ 


expensive, 
There are two ways in which to tackle this Oil-soaked 

belting problem as already suggested: iia 
First—Improve your oil conditions if possible so that 


there will be no leakage or splattering onto the belt. 3. 


doing, it will not be necessary to give the belt a periodic 
cleaning. 

Second—Use a belt that is as immune as possible to bens 
harmed by oil and then clean that belt periodically, 

Numerous cleaning agents are used for washing leather 
belting, such as gasoline, naphtha, kerosene, benzol, carbon 
tetrachloride, aqua ammonia, alcohol, soda and water, 

In general these rules may be followed: Immerse the 
loosely wound coil, on edge, in the liquid, and allow to soak 
overnight. Then stand on the other edge for 10 hours, |j 
the belt is dirty in addition to being oil-soaked, the dirt 
usually loosens and settles to the bottom. The dirt tha 
does not loosen and settle can generally be removed with 
ease by brushing or scraping. To hasten drying the bel 
may be run through an ordinary washing wringer, pro. 
vided the belt is not too wide. 

A putty knife or similar broad scraping device having 
rounded corners is a good tool for scraping leather belts, 
Fibres of a belt must never be injured. 

Place dry sawdust on the belt after laying the belt flat 
on the floor and clean with a stiff broom. Then turn the 
belt and do the same to the other side. After this it is q 
good plan to pack the belt in powdered chalk, fullers earth, 
or fine sawdust and keep it in a warm place. The warmth 
improves capillary attraction and will aid the nraterial in ab- 
sorbing the oil. After the belt is dry lubricate it with a 
suitable dressing recommended by the manufacturer of the 
belt. 
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EALIZING that locali- 
ties such as East 
Texas require a 

dual operated engine, we 
have designed and per- 
fected a unit which can be 
changed from Gas to Oil 
fired, or from Oil to Gas 
in two hours. This is not a 
makeshift, but a rugged, 
serviceable and thorough- 
ly dependable engine. 


There is nothing complicated about it— your 
regular pumper will have no trouble operat- 
ing on either fuel oil or the ordinary West- 
ern crude. 


Simplicity in parts,economy in fuel consump- 
tion and absolute reliability in service has 
been our aim and we have achieved it—the 
first units were run under severe service tests 
fora period of six months before being pro- 
nounced by our Engineers as satisfactory to 
offer to our customers. 
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40 H. P. 2-CYCLE CONVERTIBLE 


Every experienced operator knows the honest 
performance of TICO engines—and this 
equally reliable convertible design will further 
advance the excellent reputation which our 
TICO Gas Engines have built up—we have 
kept our faith with our friends. The cost is 
nominal and the ratings guaranteed. 


Auxiliary equipment necessary to convert 
from Gas to Oil are: Injection Pump and 
Injector, Cylinder Head, Special Governor, 
Eccentric and Rod. 


Complete construction features and dimension data promptly on request 
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THE TITUSVILLE IRON WORKS COMPANY 


Division of Struthers Wells-Titusville Corporation 


_ TITUSVILLE, PA. 


August, 1931 
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Radeneeged Motor-Driven Bottom-Hole 





Pumps az Important Development 


PRESSURE GAGE 
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__ENTRANGE SWITCH 





REEL OF CABLE GHTNING ARRESTER 


\ AMME TER 


MAGNETIC SWITCH 


“PUSH BUTTON 


Z AUTO TRANSFORMER 


working parts are naturally shortened when 
sand in large quantities is lifted: however the 
wear has not been severe. Gas affects i: es 
as it affects other pumps, decreasing volumetric 
efficiency, but not materially lowering the 
overall efficiency, as the pump consumes power 
according to weight of fluid handled. Gas 
presents difhculties at the intake of the pump 
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AMP 


URING 


considerable 


recent years 
thought 

has been given to the 
development ot submerged 
motor - driven pumps placed 
in the well. A number of ex- 
periments with various type 
punips ot this 
attracted much 
from production engineers. 


have 
attention 


design 


About two years ago Mid- 


Continent oil men became 


interested in an electric 
motor-driven multi-stage 
centrifugal pump 
installed in a 
Kansas and immediately in- 
creased production from the 
well to above 3,000 
daily. This well had a depth 
of 3,110 feet with a fluid level 
of 1,950 feet. 
Since this 
number of these pumps have 
tried out in 
the country. 


records 


when it 


was well in 


barrels 


installation a 
been various 
Per- 
that 
many of these units operated 


parts of 
formance show 
continuously from 50 to as 
many as 163 and 254 days, 
all handling large volumes of 
Huid. The unit in operation 
for 163 days litted an aver- 
of 2,950 barrels of fluid 
the unit in 
service 254 consecutive days 
handled 2,345 barrels daily. 


age 


per day, while 


This equipment has been 
used under various condi- 
tions in different fields and 
the problems of gas, sand, 


and formation of emulsion 
have been closely watched. 


The life of the pump’s 





Submerged motor-driven oil well 
pumps. 











but as soon as the gaseous fluid passes the firs 


stage in the pump the difficulty is eliminated 


and 
Succeeding 


the gas being compressed by pressure of the first stage, 
compression imcreasing as it Passes through 
stages. 

In the Mid-Continent oil fields the average depth of jp. 
stallations has been between 1,500 and 3,000 feet: however, 
for experimental purposes installations have been made jn 
the Oklahoma City field, where producing horizons are 6,50) 
feet. In California pumps have been installed in 4,000-foot 
holes in the Seal Beach and Atwood fields, but as the wells 
were not capable of producing more than 150 barrels daily 
and the pumps were 1,000-barrel per day capacity units, 
they were obviously too powerful for the wells. 

The required depth of installation varies greatly, even for 
On the Hendricks lease. 
Winkler County, Texas, five wells of approximately the 


adjoining wells on the same lease. 


same depth were equipped with these pumps, but depths at 
which the pumps were set varied, as shown by the follow- 
ing table: 


Well Depth Oil Water Gross Motor Pump 
No Installed Prod. Prod. Prod. H.P. Stages 
Bs 2500 250) 2300 2550 50) 39 
B-2 1690 390 3300 3690: 50 39 
B-8 1000 230 4600 4830 60 29 


The complete centrifugal pumping unit is composed of 
three major parts, namely, the electric motor, protector, and 
centrifugal pump. ‘The entire unit is lowered on the end of 
the tubing which is attached directly to the discharge pipe 
of the pump. The pump is in turn attached to the protector 
which serves as a connecting link to the motor below. 
The the while of small 
diameter is of sufficient length to develop the required 
The protector, located between the pump 





motor is of enclosed type and 
amount of power. 
and the motor, prevents the surrounding fluid from entering 
the A shaft through the protector transmits th 
drive from the motor to the pump. The pump is of the 
multi-stage centrifugal type with the fluid being taken in at 
the base and after passing through the impellers and dit 
fusers, it is discharged at the top into the tubing. 

\ cable transmits current to the motor and is clamped 
to the tubing above every coupling. This cable is of special 
design to make it oil, water and pressure proof, yet sull- 

The cable is carried 
The reel can be con 


motor. 


ciently flexible to be easily handled. 
on a steel 
veniently rotated for winding cable on and off. 

\ screen is provided at the intake end of the pump 
keep out any foreign matter. Wherever wells are making 
considerable gas, a gas separator is installed instead ot the 


reel installed on horses. 


screen. 
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ELECTRIC POWER 


The well pictured above is the B. S. Walker No. 4, Prairie Oil & Gas Company, 
in operation east of Breckenridge. 


GENERAL OFFICE: Where dependability is an actual necessity-- 
Fort Worth in the oil fields. Constancy of service, economy 
of operation, adaptability to fully automatic 

DISTRICT OFFICES: eontrol and low maintenance costs are only a 


Fort Worth few of the outstanding features of electric 
Wichita Falls power in the oil industry. Those responsible 
Seymour for production costs would do well to care- 
Eastland fully study the results obtained by the hun- 
Sweetwater dreds of well owners using electric power for 
Midland pumping. Our engineers and district managers 
Big Spring will gladly discuss your pumping problems 
Eagle Pass with vou. 


Ask for details of other advantages of Electricity in the OilIndustry 


TEXAS ELECTRIC SERVICE COXN{ PANY 
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umping Prime Movers zn 
Eastern Fields 






By HARRY BOTSFORD, 


Managing Secretary, Internal Combustion Power Association 


4 HAT the oil industry was experiencing difficulties 
when the gas engine came to its rescue some forty- 
odd years ago is to put the matter mildly. At this 

time producing oil fields covered a rather narrow territory 

and, due to the lack of flowing wells, it was generally 
believed that further expansion would either be inadvisable 
or impossible. The central power, as it is known today, was 
virtually unknown forty years ago. 
with a steam engine and boiler, and in a few instances 
two wells were powered with one engine. Average daily 
production was low; the price of crude was also low. Few 
wells produced enough natural gas to fire the boiler; fuel, 
either boiler wood or coal, was an expensive item, and 
wells that failed to produce several barrels a day could not 
be pumped at a profit. More than one oil man had made 
up his mind that the oil industry had no profitable future. 

At the very bottom of this valley of depression there 
appeared on the scene a rather crude-looking prime mover 
that made a most fearsome noise when operated and which 
consumed, as fuel, natural gas in moderate quantities. 

Oil men, as a rule, were rather inclined to look at the 


Each well was powered 


gas engine as a dangerous experiment. They predicted 
freely that it would tear itself apart, that it would blow 
up, that it would take a specially trained and_ skilled me- 
chanic to service it and operate it. However, a few keen 
minds watched early experiments closely. 
gas engine actually save a great industry still in its infancy; 


They saw the 


they saw the gas engine consume, in reasonable quantities, 
an item that came from the wells it operated—a fuel so 
convenient and so readily and_ easily They 
saw the crude engines were effective and dependable prime 


transported. 


movers. 

The gas engine was born out of necessity. True, the 
first gas engines were crude as judged by today’s product. 
But some gas engines made thirty vears ago are still oper- 
ating in Eastern fields. It took the engine-builders ap- 
proximately ten vears to iron out of the original units most 
of the “bugs” that usually exist in mechanical units that 
are brand new. 

The central power which permits of the pumping of two 





or more wells by one prime mover was developed thr = 
ege . “, . Oug} 

the utilization of the internal combustion engine, yj, ‘ 
. i +  MOStly 

such powers, of the geared type, and of the band yj 


a lel 
type, were invented, perfected and marketed by the 


builders 
Sas engine 


makes it possible, in times of normal crude prices for + 
: the 


of gas engines. The central power and the 


astern oil fields to produce at a profit. The average dail 
production in the Eastern oil fields is less than one barre 
a day and in a number of fields it will average less thar 
With such a small average 
production the Eastern producer must, actually, watch ne 
penny that goes into lifting and operating costs, 


one-eighth of a barrel per day. 


Ever 
where lifting costs have to be watched so closely and eyey 
where every penny counts, the Eastern producer has foun 
it to be sound economy, where necessary to purchase fuel 
for his engines, to pay as high as $.65 a thousand for ng. 
ural gas with which to operate his engines. . 

Engines in Eastern fields have, as a rule, exceptionally 
long and useful lives. In the first place, they receive fair) 
good supervision; loads are balanced best as possible, con. 
sidering the very hilly territory over which shackle lines 
operate; good water is available in most Eastern fields and 
the natural gas is of excellent quality, yet many of the 


engines carry a heavy load. Engines thirty years of age 
are not a novelty in Eastern fields. 

As I write this there is on my desk a letter from an 
Eastern producer telling me about a gas engine he oper- 
ates that is thirty-four vears old. He refers to it as “Old 
Reliable.” This engine has been in constant daily service 
since May, 1894, omitting Sundays only. In that period 
its flywheels have traveled a distance of 2,514,000 miles 
equivalent to 100 times the distance around the world a 
the equator. Its piston has traveled a distance of 72,56 
miles. “Old Reliable” is 15 horsepower. It pumps 39 wells 
on a 53-acre block. It has consumed, in its life, 12,747 25) 
cubic feet of natural gas. In return it has produce 
136,000 barrels of Pennsylvania grade crude oil. 

To the best of my knowledge this engine holds a recori 
never before approached by any other type of oil fel 
prime mover. 














® Pumping engine on an Eastern oil well. § 
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Care of Oil Property Reduces 
Maintenance Costs 


ORE rod lines on top of the ground than in the — lines from the house are kept tight enough to prevent kink- 

hole has not proven detrimental to the operation of | ing and sudden strains, while all rod stands are lubricated 

a 35-horsepower, 4-cycle gas engine in Gypsy Oil to assist easy movement. Care has been taken in laying 
Company’s Shannon central power No. 203, at Winfield, pull rod lines to see that the stands are kept on a level to 
Kansas. This six-year-old engine still has 
its original pistons and only recently under- 
went its first major repair job. 

Lubrication of the engine has been the 
princpial care given the unit. A good 
erade of fresh, clean lubricating oil has 
always been used and attention given to 
keeping the flywheels and pulley crank shaft 








in alignment. 

Freeness from dirt and plenty of grease 
to all moving parts has been stressed at 
this power, which offers a very pleasing 
sight to the eye. The engine, powerhouse 
and concrete floor are well painted and im- 
maculately clean. The sheet iron building 
has the appearance of one much newer than 
its age. Grass around the building is kept 
closely cut. This neatness has improved the 
appearance of the unit and is also a safe- 





euard against unnecessary fire hazards. Rod 
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Central power pumping engine at Gypsy’s Shannon Power. 


eliminate sags and rises in the line. 

The prime mover operates an 18-foot band wheel by a 
belt drive from the counter shaft pulley. All of the wells 
on the two leases are pumped from the power, a total of 
12 wells being connected, the farthest of which is almost 
one mile away. 

All of the wells are pumped through two-inch tubing and, 
with the exception of two wells that have 5¢-inch rods, all 
of them have 34-inch sucker rods. The production is ob- 
tained from two formations at depths of 2,360 and 3,030 feet. 


Improved rod rack. 





Water is pumped for lease operations by power from 





the central plant. A rod line hook-off connection from 
one of the wells operates a jack that pumps the water from 
a nearby spring. It was necessary to make a sharp bend in 
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| General view of pumping plant. o4 
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the rod line to the 
water jack and a spe- 
cial swing for this pur- 
pose was built. A piece 
of two and_ one-half- 
inch tubing the height 
of the rod line was set 
in the ground and firm- 
ly cemented. Inside of 
this tubing a two-inch 
line pipe was set and 
is used as the swing 
axle. The tubing brace 
for the axle was fur- 
ther strengthened by 
driving four stakes into 
the ground at four-foot 
intervals around — the 
tubing. After cutting 
these stakes off at the 
top of the ground, a 
piece of steel was weld- 
ed to the top of the 
stakes and also to the 
top of the tubing, re- 
sulting in a very sturdy 
rod line swing. 

Two wells operated 
on this central power 
make from 3 to 5 per 
cent paraffin and B. S. 
which is chemically 
treated and _ settled to 
less than 1 per cent be- 
fore selling to the pipe 
lines. These wells 
make 80 barrels of pro- 
duction per day. of 
which 35 barrels is 
water. 

Joth of the wells are 
pumped through — the 
same flow line. They 
are operated alternately 
and together run the 


Treating 






















































Lubricator for injecting treating chemical into flow 
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line at well. 


unit: boiler house in right foreground, settling tank in center 


and tank battery in left background. 
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full 24 hours, Th 
treating chemical is . 
troduced Into the oil hy 
a lubricator Set on the 
flow line at the well. 
All of the Wells op 
the leases are Pumped 
1nto one 130-barrel 
tank, then through the 
boiler house where the 
crude is heated to 1 
degrees F. in the es 
er and 140 degrees E 
during the  winte 
months. The — boiler 
temperature is arto. 
matically controlled by 
means of a thermostat 
The crude enters th 
boiler at the fire box eng 
and leaves through the 
hoiler dome, after 
which it is taken to 
210-barrel tank used as 
the settling pit, frog 
whence it is gravitate 
to the stock tank 
This simple — treating 
system has been ver 
economical and vet ef. 
fective in_ eliminating 
the non-pipe line oil, 
When pulling rods 
they are never laid 
upon the ground, eac| 
well being equipped 
with a rack for stack- 
ing the rods. The rack 
is made ot old pipe 
upstands with cross 
bars of  one-half-inel 
iron rods that are bent 
to hook in the hole i 
the upper end of th | 


stands or legs. 
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Three different types of National Separators with 
three 


SEPARATORS 


Types 








capacity ranges and three price ranges. 
Each a leader in its class. 
a a 


Regular Outside Control . 


The Regular Type of separator 
with outside liquid level control. 
Made in eight sizes with capacity 
ranges from 3,000 to 50,000 bbls. 
of oil, and 5 million to 100 million 
cu. ft. of gas per day. The sepa- 
rator that since its introduction has 
outclassed all others in its field due 
to dependable performance—now 
made even more efficient by the ad- 


dition of new baffle arrangements. 





Dual Control 


The New Dual Control National 
Separator that has set a new high 
standard of efficiency and depend- 
ability. Made in six sizes with ca- 
pacity ranges from 9,000 to 90,000 
bbls. of oil and 10 million to 125 
million cu. ft. of gas per day. This 
separator is equipped with the new 
Diaphragm Control. It is made 
with the same baffle arrangement as 
the regular National. 


No float used—Oil and Gas both 
controlled automatically — capacity 
greatly increased at lower working 
pressures. 


oe 


Write for information or our repre- 
sentative will be glad to call on you. 


Inside Float 


The New Modified Type National 
Separator designed to satisfy a de- 
mand for a lower priced unit. It 
is made in three sizes with capacity 
ranges from 8,000 to 15,000 bbls. 
of oil and 8 million to 12 million 
cu. ft. of gas per day. Equipped 
with inside float, and outside oil 
and gas valves. Also new baffle ar- 
rangement. While this type separa- 
tor is constructed so that it can be 
sold at a lower price it carries the 
same high standard of workman- 
ship and materials found in all 
Nationals. 
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HE past year has witnessed the installation of a num- 
ber of worm gear central pumping units in the Mid- 
Continent oil fields. This comparatively new method 
of pumping a number of wells from a central power has 
proved a very dependable unit in actual service and has 
created a considerable interest among producing men. 
One lease in East Texas using this equipment has seven 
wells with an average depth of 3,600 feet. The wells are 
equipped with two-inch tubing and three-fourths-inch sucker 
rods are used in pumping them 24-inch strokes, sixteen 
strokes per minute. All of the wells are pumped off bottom 





GEARED POWER USED 
e IN EAST TEXAS e 


entral Pumping Unit 





and practically no gas pressure exists. The power js - 
taxed and its ease ot operation is nicely demonstrated on 
this job. Freedom from trouble has made the unit extremely 
economical to operate. ; 

The unit is powered by a 100-horsepower gas engine 
which is direct connected by a drive shaft to the flywheel of 
the gear unit, and is operated at 750 revolutions per minute, 
Excessive whip to the drive shaft is prevented by having j 
fastened to a concrete foundation at the flywheel end. The 
top part of the gear unit has a crank to which the shack 
rod lines are attached. 

The unit is self-contained and is set on q 
concrete foundation to prevent misalignment 
2 The whole mechanism revolves on_ bearings 
mounted on a steel column bracket, securely 
fastened to the main housing casting and is de- 
signed to withstand severe strains. The worm 
shaft has a double thrust bearing and roller 
bearing on the flywheel end so that the power 
may be run in either direction to suit the prime 
mover or may be reversed to obtain longer life 
in wear of the gear. 

The power, like practically all the installa- 
tions of this type central pumping units, has 
only a small building or shed over the engine, 
the gear unit being set outside in the open 
The latter has an umbrella design cover to pro- 
tect the crank and rod line connections from 
the weather, while its working parts are fully 
enclosed. The enclosed case 
prevents dirt and foreign mat- 
ter from gathering on the 
working parts and permits it t 
run in an oil bath. The neces- 
sity of having only a smal 
house for the installation al- 
lows ease in running rod lines 





in any direction, except in the 
limited area occupied by the 
engine house. 


Rod lines on the lease are 
supported in the customary 
manner on pipe — hold-ups 
Knock-out posts consist of up- 
right legs of pipe with hort 
zontal wooden crossbars. 


Two views of a gear pumping 
unit on the H. L. Hunt, Inc., 


lease in East Texas. 
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Fig. 2. Motor and gear drive for pumping and 

pulling, using the variable torque squirrel cage 

motor. Drive to bandwheel shaft in foreground 

for pumping. Chain to hoist or calfwheel for 
pulling in background. 


PUMPING DEEP WELLS 
with ELECTRICITY 


By J. H. WALLACE, Jr., Petroleum Engineer, Whittier, Cal. 


fF. HE present period is one of expediency. The 

petroleum industry, faced as it is with overproduction 

and the attendant low crude price, must economize to 

the utmost. The production of oil from pumping wells 

can continue only so long as the market price exceeds the 

lifting cost by enough to show a profit. Since the market 

price is something beyond the ken of the engineer he must 
bend his efforts to reducing the lifting costs. 

This great need for economy has 
caused all producers to look at their 
wells and pumping equipment with a 
critical eve. In nearly all instances the 
excessive labor involved in producing 
wells is at once apparent. To reduce 
this labor cost it becomes necessary 
to devise pumping machinery that will 
operate with a minimum of attention 
and produce a maximum of oil with the 
least power demand. 

Improved equipment which affords 
almost automatic operation has resulted 
in changed pumping conditions in Cali- 
fornia at least. In this state, electric 
power is widely used for pumping. One 
man can now pump a string of thirty 
wells where formerly five to ten wells 
were considered usual. The more gen 
eral use of electric motors has caused 
Many investigators to study the charac- 
teristics of the pumping well in order 


Fig. 5. Motor and reduction gear unit. An ex- 


tremely efficient unit capable of handling very 
heavy and very deep wells. 


Aucust, 1931 


better to design equipment of minimum first cost, low 
power consumption, and minimum maintenance cost. 

A striking example of what may be accomplished is shown 
by the development of the variable torque squirrel cage 
motor. (The use of motors in gassy wells has made it 
advisable to use gas protected slip-ring motors due to the 
danger of sparks from the brushes. The squirrel cage motor 
eliminates the necessity for such costly construction. The 
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controllers for both type motors must either be gas protected 
or moved far enough away from the rig to remove the 
fire hazard.) Not only has the original investment been 
greatly reduced but the power consumption has been de- 
creased through the efficiency and power factor possible 
with the squirrel cage type of motor. 

Figure 1 shows the power factor and efficiency curves 
of the above motors at pumping loads. Figure 2 shows a 
dual drive installation. 

A variable torque ee 
squirrel cage motor is 
direct connected to a 
reduction gear where 
chain drives are used 

for the pumping and 
pulling connections. 

The reduction gear 
as a means of speed 
reduction has been re- 
ceiving more and more 
attention. The replace- 
ment of long belt drives 











greater first cost. Fig- 


application of motor 


(right). 


ure 3 illustrates another, | |= 
SPECIAL SQUIRREL CAGE MOTOR 


load is apt to vary from zero to forty horsepower thirty o. 
forty times a minute. Standard motor construction Provide 
for high efficiency and high power factor at full motor lo ; 
a fifty per cent overload or underload causes both e 
and power factor to drop very considerably, 


ad, 
Th efficiency 
; ; ; : Chis result 
in the ordinary motor working at low efficiency during th 
greater part of the pumping cycle. By the use of special, 
designed high slip motors it is possible to absorb these hiot 
torque peaks electri. 
cally, the motor slowing 
= ——- == <—— a slightly during 
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and multiple chain re- ~— iy + HT _ motor works, 

ductions by compact — ae Figure 6 shows ty 
7 ; = <a sees ; , TTS i : 

reduction gears 1S now : —~— asc : -_— recording Wattmeter 

. eS ey me Y 
almost universal prac- oe + —F curves taken on th 
tice as the compactness more ———_— a same well within 
e . ° - -—- 4#-— _ aaa . 

of the installation and Se ee = hour of each other, the 

the greatly reduced only change being the 

maintenance costs more Fig. 6. Recording wattmeter curves showing the dif- motors. A. study of 
sel » ference in torque peaks and power consumption of a A . ; 

than offsets the slightly standard motor (left), and a high slip oil well motor these curves will give 


a good idea of hoy 
such electrical charac. 
teristics effect a power 























pulling machine. 
The portable pulling 
machine has gained 





and reduction gear |  ...~ ee ee saving and reduce me- 
drive. The equipment 100 T any chanical stresses on the 
will handle very deep | Whole equipment. 
and heavy wells, and 6 > Another recent de- 
pulling is accomplished ! velopment is the gas 
by means of a portable 


lift jack. This jack 
operates from the cas- 
inghead pressure or 
from the — circulating 










































tiple V belt drive. 
Figure 5 is an example 
of an extremely efficient unit capable of handling very 
heavy wells. 

The use of electric motors and the ease of direct power 
measurements has led investigators to study the torque 
characteristics of the pumping well and the effect of coun- 
terbalancing on power consumption and well loads. The 
pumping well has two distinct high torque points in each 
pumping 







stroke, even when carefully counterbalanced. The 
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much popularity during 3 lines. It is capable oi 
recent years due to the z° handling wells 5,00 
low investment per well = feet and more with am 
required. With the ad- Us pumping speed and 
vent of the pulling ma- ~ stroke desired. — This 
chine came the develop- Ld 2 , particular piece of 
ment of various types x = | equipment has its mail 
of cheap and compact - BN application on wells i 
pumping drives. Figure n gas-lift fields where 
4 shows a drive where a | the production has de- 
low first cost is of ut- a i ie _ clined to such a point 
most importance. Here an = | | that pumping is advis 
the old steam engine is 10 a | | T [ — able. When the gas 
used as a countershaft 4 | | lines are already i 
and the motor con- oi —_1__1 __1___- Sar Sa Gee waa stalled and compressors 
nected through a mul- Fe. 1 operated to produce 


other gas-lift wells the 
* jack represents all €X 
ceedingly useful piece of equipment for the transition stage 
of a field from gas-lift to pumping. 

The tendency seems to be toward slower pumping speeds 
Operators are now finding out that there is a critical speed 
for each combination of well and pump. One company if 
particular has been experimenting with very slow pumping 
speeds, in some instances going to speeds as low as sevell 
tenths of a stroke per minute with remarkable results. By 


The PETROLEUM ENGINEER 





\r~ | 














































Microscope 





th Looks Like This 
poe As “Forged”’ 



































shi 

- 

1 : 

r, the 

a And--Like This 
io With Only A 
pes «Normalizing”’ 
a Treatment 

atin 

le « 


5 But -- Imperial 
Grade «A’’ Looks 
pais Like This After 



































Ils in 
where Oilwell’s 
s de- 
Joint 66 ° ”? 
9 Triple Treatment 
ee OIL WELL SUPPLY CO. 
s Branch Stores in all Oil Fields 
duce 
Is the Subsidiary of United Ws States Steel Corporation 
Nl @X- 
stage 1652 
peeds. \\ yy 
speed 
ny if | 
nping 
seven 
s. By 
INEER Aucust, 1931] 85 





the use of slower 
pumping speeds great 
economies may be 
effected in power, rig 
maintenance and 
pump life. Not only 
are mechanical sav- 
ings realized but the 
effect on production 
and oil-water ratios 
is in some cases 
startling. In all cases 
it has been definitely 
shown that the care 
and attention neces- 
sary to arrive at the 
critical pumping speed 
for any given well 
and the care used in 
spacing the pump will 
amply pay for the 
slight expense = in- 
volved. Unnecessary 
speed not only con- 
sumes more power 
and reduces pump 
life, but is not usually 
conducive to maxi- 
mum production. 

The type of pump 
best suited for deep 
wells depends upon 
the conditions of the 
well and the prefer- 
ence of the personnel 
of the operator. 
Nearly all, however, 
agree that the greater 
cost of pulling the 
deeper wells makes 
the use of removable 
pumps advisable. Of 
these pumps the cup 
type is widely used, 
due to its simplicity 
and volumetric capac- 
ity. Very recently 
some manufacturers 
have placed upon the 
market insert pumps 
of the liner type. 

In nearly all pro- 
ducing fields more 
care and attention to 
the operation of 
pumps is required. 
‘Too many operators 
are prone to give all 
their attention to the 
purchase of pumps 
and then promptly 
forget them as soon 
as they are turned 
over to the production 
crews. The proper 
pumping speed and 
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Fig. 4. Motor drive using old steam engine as coun- 
tershaft. An excellent adaptation of the electric drive 





where low first cost is of prime importance. 


Fig. 3. 





Motor and gear drive for pumping only. 
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stroke, and the Spac- 
ing of the pump ar 


e e 
far more 


important 
than most men realize 
| have seen numero 
Instances where the 
production of a field 
Was increased 


ug from 
twenty-five 


to fifty 
per cent by just ; 
caretul study of pum 
conditions, 


a 
Dp 
I believe 
that the statement may 
he sately made that 
ninety per cent of al] 
pumps are spaced too 
far. (Plunger not 
near enough to bot. 
tom. ) 


Next comes. the 
question of proper 
pump depth. We have 
not the space or time 
here to go into the 
theories of pump 
depths but it should 
be sufficient to say 
that experiments with 
pumps at different 
depths together with 
accurate measure- 
ments of production 
and cuts, will reveal 
pumping economies 
previously considered 
impossible. 











The proper inspec- 
tion, repair and ware- 
housing of pumps are 
being given more and 
more attention.  In- 





stead of pumps being 
repaired at the rig by 
the pulling crews 
where neither skilled 
labor nor proper facili- 
ties are available the 
trend is toward run- 
ning a new pump in 
the hole and _ return- 
ing the old pump to 
some central shop 
where a skilled pump 
repair man makes re- 
pairs and inspection. 
This centralization of 
pumps and pump 
parts not only reduces 
the stock that for- 
merly needed to he 
but makes 





carried, 
available records 0! 
performance and cost; 
the first step toward 
the intelligent selec 
tion of economical 
equipment. 
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Recent Years Show Vast 






Improvement mn Pumping Equipment 


By WARREN L. BAKER 


ANY new and improved pieces of pumping equip- 
ment have been designed and tested within the past 
vear and a large number of these have proved suc- 

cessful in actual operation. Modern manufacture, improved 
field care and installation, the adoption of several new prac- 
tices have elevated oil field pumping operations to higher 
efficiencies. 

New pumping units are sturdier, better halanced. and 
offer smoother operation, as a result of heavier, all-enclosed, 
oil-bath engines and 
balanced auxiliaries. 

In California, a 
number of wells are 
being successfully 
operated on the pump 
at depths of 5,000 feet 
or more, and in Okla- 


~ 


homa, operators of the 
Oklahoma City field 
are making plans to 
pump the 6,500-foot 
wells in that pool. Al- 
ready many of the 
wells have been 
equipped with beams, 
belt and engine 
houses, and much ex- 
perimental work has 
heen done. 

Extraordinary care 
is taken by field men 
in installing new 
pumping equipment, 
research of the past 
few years showing 
that better tounda- 
tions and better bal- 
anced machinery is an 
asset to any lease. 
There has been a marked tendency to give more thought 
to the proper selection of equipment for handling any par- 
tieular job, since each field, and in most cases, each well, 
constitutes an individual pumping problem. 

With practically all the new fields producing from greater 
depths, considerable study has been made by engineers in 
properly equipping these wells. Sucker rod stretch, coun- 
terbalancing, pumping speed and prime movers were closely 
studied and improvements made, which together with good 
surface equipment, is largely responsible for the good results. 
A big advancement in the pumping field has been the 
Increasing adoption of slow-speed pumping methods, par- 
ticularly in operating small pumping properties. In many 
Cases, it has been found that one-third the number of strokes 
per minute will produce the same amount of oil, and at the 
same time power costs and maintenance expenditures on 
ng and pumping equipment are lowered. There are sev- 
eral slow-speed pumping units of the auxiliary gear and 
cam shaft type now on the market. Constant-velocity cycle 
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An oil-burning engine installed on an East Texas well. 


pumping units operating at speeds of less than a stroke per 
minute have been successful in California. 

The growing use of longer pumping strokes in old stripper 
class producing areas, where large amounts of water must 
be lifted with little oil, is the result of a great amount of 
experiments in this line. A number of gear attachments 
for pumping rigs are available to accomplish this purpose; 
these also give reduced number of strokes per minute. In 
most cases these installations make available stroke lengths 
of six feet or more. 

\nother new de- 
velopment in pumping 
methods is the two- 
well jack hook-up. In 
most instances — this 
has been done where 
individual electric mo- 
tor jacks are in use. 
A rod line is run 
from a well on which 
a motor-powered jack 
is installed to an ad- 
joining well. The 
movement of the mo- 
tor jack in pumping 
its well gives the rod 
line a motion similar 
to a central power 
pull line, thereby op- 
erating a jack on the 
nearby well. These 
installations have 
been quite successful 
and economical. 

Universal use of 
counterbalances has 
been an important im- 
provement in obtain- 
ing smooth operation 
of pumping equipment so as to relieve stresses and strains 
imparted by jerky motions. There are many types now in 
use on different rigs. Recent months have seen much study 
and attention to get the proper amount of weight on each 
rig, Many companies are now using instruments to determine 
the weight loads and also to measure the whipping and 
raking of rigs while pumping. 


Countershaft clutches are in wide use, primarily on beams. 
Many types and many different arrangements are possible 
for installing these countershafts with different type engines 
and for different locations, depending upon the equipment 
with which they are io be used and upon topography of the 
country where they are to be located. 


Electricity has made important strides as a power in the 
pumping field. Electric motors used for this purpose are 
of the two-speed type, usually 50/20 or 65/25 horsepower 
on beam wells. Power from the motor is transmitted either 
through reduction gears or through countershaft and belt 
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to the band wheel. A number of central powers are also at the same time reduce maintenance expense and shut 


operated electrically. 


Geared speed reduction units of several types are on the 
market which offer satisfactory means of pumping, pulling, 
cleaning out, drilling in and drilling deeper. 
use a spur, herringbone or worm gear or a mulitple 
belt for first reduction and a gear for the second reduction. 


Units of this type offer great variations in speed stroke. ent fabrics are in general use and all are Satisfactory 
The slower side of the engine is used for pumping, with the given proper care. Practically all wells are ; 


faster side employed when pulling. Several of these units with belt idlers or slack take-up devices to eliminate 


embody — counterbal- 
ance or means of at 
least partially coun- 
terbalancing. Some 
types have a discon- 
necting or throwout 
device so that the 
hoist draw works or 
bailing reel may be 
used without discon- 
necting the pitman 
and counterbalance. 
The gears are com- 
pletely enclosed and 
run in an oil bath. 

Another compara- 
tively new equipment 
in the electric pump- 
ing field is the indi- 
vidual motor-powered 
jack. These jacks 
have the motor built 
onto the frame, oper- 
ating the jack by 
either a_ belt or 
sprocket drive. The 
motors are usually 
five or ten horse- 
power. <A large num- 
ber of these units 
have been installed 
and successfully op- 
erated in Mid-Conti- 
nent fields. 

A development 
worthy of note in 
prime movers for 
pumping wells is the 
adoption of oil-burn- 
ing engines. This new 
Diesel type prime 
mover is now being 
used in several parts 
of the country and has 
proved quite satisfac- 
tory. The drives are 
usually belt types 
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(At top) Winch-equipped tractor used for pulling. Th 
e 


These units 





(Below) Central power band wheel. 


wae bats 





down time. 
Belt drives continue to be the most common Means of 

° ec . c S Ot 
transporting power from engines to band wheels or ot! 


. ler 
type drives in both beam type and central power ty 


; aa : ; Pe in- 
wy stallations. Trouble from belting no longer Constitutes th 


tremendous grief it formerly caused, due to better belts 
better installation and better care. Belts of several differ 
if 
NOW equipped 
EXCESS 
whipping and to oh. 
tain proper friction of 
the belt on the Pulleys, 

In central powers 
the band wheels 
now practically jj 
roller-bearing types. 4 
new type central pow. 
er uses a drive shait 
from the engine to 
gear unit from which 
the rod lines are run 
to the well. 


are 


The standard pump- 
Ing Tig 1S I use in 
the newer and lower. 
depth producing fields, 
but in many shallow 
areas the “A” mast of 
either the portable or 
permanent type is 
placed over the well 
for pulling tubing and 
rods. 
standard rig 
when properly aligned 
and on solid founda- 
tion, such as is the 
case where machinery 
supports are of steel 
and mounted on con- 
crete base offers an 
efficient means of 
pumping with an) 
type prime mover. lt 
is readily adaptable 


Yai \ j for continuous bailing 


= Ra. i : 
or swabbing and is 2 
rapid and __ efficient 
means of pulling rods 
and tubing. The 
standard rig may 
readily be used for 
running and handling 
strings of casing, 
changing packers, 
plugging — back and 


through countershaft reversible clutches. The adoption of drilling deeper. The general custom today is to use ste 

these engines has been the result of the design and manu- derricks, since the difference in the life and upkeep — 

facture of smaller horsepower, lighter, more compact units. of @ steel rig more than makes up any savings made in the 
The gas engine has long been used as a pumping and initial cost of a wooden standard derrick. 

pulling power. Gas engines on beam wells are usually of The pumping equipment on a standard derrick is Com 

25 to 55 horsepower, with 35 to 40 horsepower the more monly used to pull rods and tubing, but there is a growins 

common. The latter size is also extensively used for cen adoption of the portable type pulling equipment. his 


tral powers. 


equipment consists of either a winch-equipped tractor 0 


° * ra I< 

The new gas engines are fully enclosed, oil bath, bearing truck, and is one that can take care of a number of well 
“a ° e es s ° » ° : fai ee —_ n 

types. They incorporate many features to add to the effi- Equipment of this type has been quite successful, even . 
! ee . ° ek ren oe a ye 
ciency, economy, reliability, smoothness of performance and deep wells. At Oklahoma City, a large winch-equippe 
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If Toncan Iron could talk it would prob- 
ably brag about one quality which, while 
hidden, means more than every other—its 
uniform resistance to destructive attack. 
For Toncan Iron is just that—uniformly 
fortified against the inroads of rust and 
corrosion from one end of the pipe to the 
other, from the inside surface to the out- 
side, throughout the shallow threaded sec- 
tion, at cut ends, at bends and through 
the couplings. 

Toncan Iron is an alloy of refined iron, 
copper and molybdenum—a reflection of 







The HIDDEN QUALITY that GIVES LONGER LIFE 


metallurgical progress through more than 
twenty years. Like any quality product it 
costs a little more. In the first place, the 
copper and molybdenum themselves are 
expensive. Also, the alloying and refining 
operations materially increase production 
costs. Yet, in the final analysis, it is the 
refining of the iron and the alloying of the 
iron with copper and molybdenum which 
make Toncan Iron a real economy—which 
make it a low cost ferrous pipe figured on 
the basis of additional useful troublefree 
years of life. 
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tractor has demonstrated its ability by pulling tubing in 


some of the 6,500-foot wells of that area. 


In the newer and generally deeper producing fields now 
being placed on the pump steel walking beams, pitmans and 
band wheels are very frequently used. The walking beams 
are usually 12x12x26 inches with 11-foot diameter band 
wheels. 


11 feet. 


Polished rods ordinarily are 1!4-inch diameter by 
Virtually every well is now equipped with straight 
lift hangers, a device attached to the polished rod end of the 
beam or jack for the purpose of giving a straight lift stroke 
to the rods, an achievement that has meant much in eliminat- 


ing stresses and strains on rod lines. 


The majority of wells are tubed with 2'2-inch tubing, 
since the ordinary casing flow string is 65¢-inch diameter 
pipe. If the well is completed with 5 3/16-inch casing, two- 
inch tubing is set; considerable three-inch tubing is also 


in use. 


When a very long string of tubing parts and drops a con- 
siderable distance it is sometimes badly damaged and _ re- 
sults in a difficult fishing job. A safety device in the form 
of a catcher automatically to catch tubing when it falls is 


now being installed on many wells. 


To prevent movement of long strings of tubing under 








Countershaft installation on 
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a pumping load, which causes wear, particularly in a Crooke 
hole, tubing anchors are installed. Another method of e 
bating casing wear through movement of the tubing js = 
use of tubing protectors. A new method along these ha 
has been experiments with case hardened and ground hb 
ing collars. : 


Better methods of manufacturing sucker rods have given 
the oil industry greater tensile strength in this important 
pumping equipment, which together with balancing of the 
wells and generally better field attention has materially _ 
duced the number of down-time jobs. Another develop. 
ment in sucker rod manufacture has been lock thread joints 
preventing the joints from becoming pola 


loose and some- 


times entirely unscrewed. Increasing depths with natur 


ally 
increasing weights and frictions has led to the develop. 
ment and manufacture of alloy and heat treated steel sucker 
rods of greater durability. Rod line guides have been yseq 
in excessively crook holes to prevent wear of couplings and 


tubings. 


Several new pumps are being experimented with, the 
majority of which are bottom hole submergible types, byt 
as yet none of them has superseded the old familiar types 
of pumps that continue to give good service in all sections 


of the country. 














an East Texas well. 
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= yOU CAN HALT AN ARMY 


th WITH A SINGLE COMMAND 
i A oe 


t the 
V Te- 
el )p- 
Dints, 
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rally 
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ucker 


BUT IT TAKES 
MORE THAN A COMMAND 
TO STOP A STRING OF 

FALLING TUBING 


Of course you have to be the “General” or “Big Boy” in the 
army, but most of us have the idea that we are the “Big Boy” 
all right, when occasion demands. That’s why you ought to 
be tipped off about tubing, and here’s the tip: When your 
tubing falls, and there’s no catcher attached, you’re lower 
than a buck private in the rear rank. And your pocketbook 
sinks correspondingly with the expense of ruined tubing, 
bottled up production, a fishing job, if not a ruined well. 


used 





3 and 


. but 
types 


tions 








The Guiberson Tubing Catcher stops a string of falling tub- 
ing neatly and positively within three inches. Dove-tail tracks 
guide the slips instantly and accurately to the casing walls. 
Strong spring operates with or without fluid in the hole. 





x Heavy striker weight overcomes the retarding action of rud 
= or paraffin, Let the Guiberson Tub- 
=} ing Catcher keep you in the rank 


Use a 


of “General” among oil operators. 


“Better Be Safe Than Sorry” 
| GUI BERSON The GUIBERSON CORP. 
NEW DUPLEX CATCHER CATCHER 


Box 1106, Dalles Texas 
a ve’ - im — pleas (a, stern tendhcngy ai — tay d » we —_ 
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the oil wells 


of the 


... INSTALLATION and 


of SUB-SURFACE 


United States utilize 


principles of operation and factors governing their 


performances are therefore matters of prime importance to 


the oil producer. 


Modern pumps are simple, ruggedly con- 


structed and adapted to successful work under many differ- 


ent conditions, and with a wide range of pumps and pump 


auxiliaries to be selected from, a type suitable for any need 


is available. 
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A most important factor 
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in securing pumping 
efficiency is the 
working condition of 
the pump valves, of 
which there are two 
in each pump, 

travel- 


the 


namely, the 


ing valve and 


standing valve. The 
ordinary form of 
valve is an accurate- 
ly ground sphere of 
steel, 


special sup- 


ported on a_bevel- 
edged seat, or a 
plumb bob and seat. 
valves 


Pump are 


subjected to severe 
pounding and shock, 
delivered not only 
stroke, but 


on each 


many times on ac- 


count of chattering 
Other 


tors affecting 


action. fac- 
valve 
efficiencies are: Cor- 
rosive action from 
some oil field waters, 
cutting action of 
sand present in the 
oil handled, gas get- 
ting past the valve, 


and inadequate sub- 


mergence of the 

standing valve. 
Making up the 

valves and prepar- 


ing the working bar- 
rels for service is an 
important factor in 


economical pumping. 


The old custom was to do all this work on the derrick 
floor, where it was nearly impossible to keep dirt ois 
grit off the cups or out of the packing. Dirt. or sand 
accumulated in this manner is just as injurious to the 
pump's working parts as the floating sand that enters the 
pump with the fluid, and will necessitate pulling just as 
quickly. 

Many companies now do this work in a properly equipped 


tool house, where the workman can keep the equipment clean 


and can be sure that the new seats fit properly and that 
the valve bodies are of the right size. The best tools for 
this work can also be kept handy, whereas on the rig floor 
work is often finished with tools which damaged the barrels, 

Companies using this plan of making up working barrels 
in a warehouse instead of having the pulling crew take 
time to service them on the rig floor have found that many 
pulling jobs are eliminated because of the better care the 
valves receive. 


working barrels and A warehouse may 


L 


keep serviced a number of used barrels and a supply of 
made-up new barrels, complete with standing valve, or 
packed plunger, so that it will be necessary for a member 
of the pulling crew to only call at the warehouse for the 
particular type desired for any well. 

Much discussion has been heard about the placing of 
working barrels in different positions in the well, but gen- 
eral field results have shown that it depends upon local 
conditions, and that the superintendent or farm boss must 
experiment with various positions to determine the best 
position for his wells. However, it is generally conceded 
that the barrel should not be placed so low in the hole that 
sucked 


should it be 


accumulated sand at the bottom will be into the 


pump in any appreciable quantities; neither 
placed so high that the fluid level will pump off too easily, 
as this causes pounding and necessary injury to the balls 
and seats. 

If a working barrel is placed high up in the fluid level a 
careful check should be maintained to determine when the 
well is pumping off so it may be shut down until the fluid 
level again rises to the proper height. It is often difficult 
to do this in many wells, however, due to the presence oi 
water and its being produced in large quantities with the 
oil,sin which case it is the usual practice to pump the well 
constantly. Frequently low fluid levels will necessitate the 


setting of the working barrel at a low position in the hole. 


The formation from which oil is produced is often 4 
sand body of such porous nature that particles often be- 
come detached and are carried in suspension in the fluid 
and likely will be taken with the oil into the pump. Ii 
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WORKING CONDITION 


quipment Important 


sand enters the pump, it rapidly reduces the pumping eff- 
ciency. Worn plungers, working barrels and valves will 
catia Sand should not be allowed to accumulate around 
the pump in the hole or tubing as this will retard the flow 
of oil from the reservoir to the pump. 

It is customary to place screen pipe in wells producing 
abnormal amounts of sand, or to maintain a high fluid 
level which will have the tendency to support the walls 
of the hole. Any method which develops back pressure 
on the producing formation is helpful. Large diameter 
holes will also provide a lower velocity of fluid approach 
with consequently lower sand carrying capacity. Several 
devices are also available for separating the sand from 
the oil before it enters the pump. Use of oversize valves 
to reduce fluid velocity is a practice now adopted by many 
operators. 

Where salt and acid waters are encountered careful con- 
sideration of material for the ball and seat is important. 
There are now a number of corrosion resisting metals on 
the market that will give excellent service for these con- 
ditions. 

Gas lock is the most common pumping trouble encountered 
in wells making gas. Where such a condition arises it is 
desirable to separate as much gas as possible before it 
reaches the pump. For this purpose gas anchors are usually 
installed. It is often helpful to maintain the lowest pos- 
sible pressure on the casing to aid separation action to 
keep sufficient fluid head in the casing in order to prevent 
the pump from pulling a vacuum and to place the standing 
and traveling valves close together. 

Actuation of the pump plunger is obtained by means of 
the sucker rod string. The rod string is connected to the 
top of the valve on the pump, and at the top is attached 
to the walking beam for transmitting the necessary vertical 
movement by means of the polished rod. 

Because of the movement of rods considerable trouble 
in the past has been experienced with the wearing of tub- 
ing due to the scraping of the rods against the tubing. 
This in many cases caused parted strings with the result 
that tubing was often damaged and occasionally it was 
necessary to abandon part of the hole because of inability 
to fish out all the tubing. 

Modern installations have overcome this trouble, largely 
through the general use of tubing heads or supports of an 
improved fashion. These heads fit into the casinghead at 


the well surface and by the use of slips prevent the 


tubing Irom dropping. This method will prevent the weight 


ot » mo i . - . 
the tubing in long strings from causing breaks, and 


s 
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several of the new heads are designed to allow closing of 
the gates and easy retractability. 

There are also on the market a number of tubing catchers, 
which are set about two-thirds of the way down in the 
hole. They are safety devices to catch the tubing if it 
drops. They are provided with slips which normally set 
close to the body of the catcher. Frequently on long 
strings of casing two catchers are installed at different 
points. 

There are also sev- ~ . 
eral pieces of equip- JSucker Rod 
Tubing Eo. 

Costing : 
wear on | vt 
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ment on the market 


for the purpose of 





reducing 


tubing and rods oc- 
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larly useful in crook 





holes. 
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the movement of 
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PUMPING 
- SYSTEM 


A most efficient method for pumping wells 
of any depth. Records from 7.000 and 3.000- 
foot wells. in domestic and foreign fields, 
show that the JAT Pumping System gives a 
remarkably low lifting cost, due to its long, 
eontinuous trouble-free service, low main- 
tainanece cost. and freedom from mechanieal 
difficulties. 

















Descriptive Bulletin sent on request. 














CYCLE OF OPERATION 


View I View 2 View 3 View 4 

Gas off Gas being injected Gas being, injected Gas off 
Displacement Pump Valve closed Displacement Pump Valve open Displacement Pump Valve open Displacement Pump Valve closed 
Flow Tube empty Relief Port closed Relief Port closed Chamber exhausting Gas 

: : F : ; , Eduction Tube Valve closed 
Chamber exhausting Gas High Pressure Gas entering Chambei High Pressure Gas flowing through Chamber es to Hew The cele 
Standing Valve open Standing Valve closed Standing Valve closed Piston of Oil traveling towards surface 
Eduction Tube Valve open Oil forced up Flow Tube Eduction Tube Valve open Standing Valve open 
Chamber filling with Oil Eduction Tube Valve open Piston of Oil displaced Oil filling Chamber 
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Prairie’s Sak-Long .. . 


MODERN POWER HAS SEVERAL 
IMPORTANT FEATURES 


.HE Prairie Oil & Gas Company’s Sakquannay-Long 


central power near Oilton, Oklahoma, an attractive 


Ce eed 


picture of which is shown on the front cover of the 
pumping section of this issue, is an example of a modern 
pumping plant, in both equipment and 
appearance. 
A large underpull bandwheel powered by 
a 50-horsepower gas engine is the means of 
operating the jacks on the 16 wells located 
on these two leases, where production is 
obtained at a depth of 2,000 to 2,700 feet. 
The engine is firmly bolted to an elevated 
concrete foundation, and has proved an efh- 
cient and capable prime mover during the 
three vears it has been installed. The in- 
stallation is capable of handling additional 
wells without any changes, but at this time 
only 16 wells are connected to the power. 
A pulley clutch is shaft-driven from the 
engine, with a belt from the clutch forming 
the bandwheel drive. The power is equipped 
with a belt tightener or idler for taking up 
slack in the belt drive. It is designed for 
rugged service and provides a wide range 
of easy adjustments. Clamping devices re- 
tain the adjustments and prevent vibration 
and rocking of the parts. The power is suffi- 
ciently well balanced to give it smooth, easy View 
operation by two dummy lines connecting and hold-up 
weight boxes with the bandwheel. The re- 
mainder of the pull lines offset each other. 
The house is 
an offset type 
structure (en- 
larged at the 
bandwheel end) 
and is built of 
sheet metal, at- 
tractively painted 
in the company’s 
colors of cream- 
tan trimmed with 
brown. The inte- 
rior of the house 
is well ventilated 
with — sufficient 
windows and 
doors. Safety 
guards around 
the machinery 
are of pipe, the 
legs of which are 
set in the con- 
crete floor, All auxiliary equipment, such as knock-out 
posts, swings, ete., are painted the same colors as the house. 
Rod supports or knock-out posts are made of conerete 
and taper slightly from the base toward the top. Two 2 
by +-inch boards are bolted to the top of the posts, the top 
one ot which is cut out in the center and the rod line set 
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of knock-out posts 
swings; note 
grease pan and gravel box 
on rod supports. 





through the resulting indentation. Two supports of this 
type are used on each line. The two are set a few feet apart 
and the lines are uncoupled between the posts when they 
are taken off the power. This keeps them from dragging 
on the ground. The portion of the rod line 
working across the supports is kept well 
lubricated to secure easier pull. 

All rod lines are equipped with flexible 
type hold-ups and hold-downs immediately 
heyond the concrete rod support posts. Two 





pieces of large diameter pipe are vertically 
set in a concrete base, and are connected 
across the top with heavy boards, from 
which the hold-up arms are swung. The 
rod lines are fastened to the lower part of 
these arms, which move with the line mo- 
tion, and in addition to holding them off 
the ground, reduce much of the strain and 
breakage on the shackle rods. 

This power is an unusually well kept one 
and the attendants have installed several 
small devices to help them keep it neat and 
clean. A feature of the rod support post 
construction is the placing of a = small 
tapered, sloping, grease pan beneath the rod 
lines to catch the grease scraped off the 
lines as they work backwards and forwards 
across the posts. 

This pan, made of tin, is fastened near 
the top of the posts, and is sloped so that 
the grease may roll off. 

This prevents 
the grease from 
dropping onto 
the concrete sup- 





ports, doing away 
with the neces- 
sity of scrubbing 
them. 

Another means 
of helping to 
keep the property 
in a clean condi- 
tion has been the 
boxing in of a 
small area around 
each knock-out 
post and each 
hold-up stand. 
Small boards 
have been set in 
the ground about 
six inches from 
the foundations. This box is filled with gravel, which 
catches the grease when it drops off the support grease pan 
or hold-up stand. 

‘rom time to time the station attendant scoops the 
grease out of the box and refills the latter with fresh, 
clean gravel. 
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arby Petroleum 
Utilizes 
Diesel 


owered 
Pum ping 
Unit 


DIESEL engine is being used as power for a beam- 

A pumped well by the Darby Petroleum Corporation 

in the Mission pool of the Greater Seminole district, 

of Oklahoma. Considerable interest has been shown by 

many operators in this new type pumping installation, which 

is the first Diesel-powered pumping unit to be installed at 
Seminole. 


The engine is pumping the company’s No. 1 D. Herndon, 
Section 1-8-5, which is producing from the Wilcox sand 
at a total depth of 4,348 feet. This well is equipped with 
24-inch tubing set within the 65¢-inch casing. The tub- 
ing string consists of 213 joints set at a total depth of 4,318 
feet and three inches. 


The fluid 
level of the 
well is quite 
low, and it is 
pumped seven 
hours daily, 
during which 
time it pro- 
duces 60 bar- 
rels of fluid, 


of which 25 
barrels are oil 
and 35 barrels 
water. The oil 
produced has 
a gravity of 
40 degrees 
As Fa. 

The 80 hp. 
Diesel is pow- 
ered from 
crude oil pro- 
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Belt Connection 
from engine os 
countershafe, 


duced on the lease and consumes two gallons per hour. 


The fuel is filtered through [ullers earth before being in- 
jected into the engine. One-half gallon of lubricating oi] 
is used every day, and crankcase oil is changed regularly, 

The unit has experienced no engine trouble since the 
Diesel was installed on February 2, 1931. To date, there 
has been only one rod job and the same cups, balls and 
working barrels first installed are pumping today. 

The 18 


36-inch rods are 


well is pumping at minute, 
The 34x25 feet, with 
the polish rod connected to the beam by a straight lift 
hanger. 


strokes per 


strokes. sucker 


The engine has a 14-inch diameter clutch pulley that 
operates the 
counter _ shait 
by means of a 
belt. A belt 
from the coun- 
ter shaft to 
the 

wheel 


band 
trans- 
mits the mo- 
tive power for 


the pumping 
operation. The 
well is coun- 


terbala need 
with the grass- 
hopper type 
counterbalance 
with cement 
blocks used as 


weights. 


The 80-horsepowe! 

Diesel used as the 

pumping prime 
mover. 
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Prove to your own satisfaction ... and your own profil ... that 
the best is the cheapest in oil field equipment. 


Harrisburg holds its position of leadership in the production 
of tool joint forgings on the basis of quality, ability to furnish 
steel of any analysis, and exact adherence to specifications. 





Let Harrisburg quote on your requirements. | 


| HARRISBURG PIPE & PIPE BENDING COMPANY | 
| Harrisburg, Pa. 


Fully Equipped with Our Own Open Hearth Furnaces, Rolling Mills and Forge Shops. 


Distributors: The Corbett Corporation, Sawyer and Winter Sts., Houston, Tex.; rang | Supply Co., Tulsa, Okla.; 
A. W. V. Johnson, Merchants Exchange Building, San Francisco, Calif. 


HARRISBUR 


Forged Steel Tool Joints 
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LIFTING CosTs REDUCED 
by INSPECTION 


OMPLETE inspection of all pumping equipment at 

regular intervals has proved helpful to the Conti- 

nental Oil Company in reducing its lifting cost. This 
company deems it not only essential to economical pumping 
operation to install proper equipment, but also to see that 
this equipment is kept in good working condition. 


even to coating of the pull rod lines with a silver aluminum 
ul 


An example of increasing production as a result of in- — color. 


spection and replacing of worn work- 
ing parts of the pumping equipment 
is the company’s E. Roe lease power, 
located 11 miles northwest of Hominy, 
in Osage County, Oklahoma. This 
lease a short time ago underwent a 
considerable change in = surface and 
sub-surface equipment. 

All rod lines were rerun, with loose 
hold-ups reset and = swings installed 
where they would serve the power to 
the best advantage. Pumping jacks and 
knock-off blocks were also reset, and 
all rods and tubing in the wells were 
pulled and rejointed, and cups, valves 
and barrels replaced where needed, and 
a few changes made in the types of 
equipment used. 

After revamping the property, pro- 
duction was increased 10 barrels per 
day, and at this time is giving every 
indication of maintaining the increase. 
The wells are about eight years old. 
It is rather difficult to credit this in- 
crease in production to any single im- 
provement, but is probably the result 
of a combination of factors. 

A very important phase of the oper- 
ation of this lease is the close timing 
of pumping at all the wells. Homer 
Mason, pumper on the lease, makes a 
complete round of all the wells on an 
average of three times daily. When- 
ever he finds a well 
pumping off, it is dis- 


connected from the (Above) One of the new swings, pipe protecting in center foreground is one 
running beneath roadway. 


power, never permit- 
ting the wells to pump 
entirely off, so that 
sand and water will 
not be sucked into the 
hole. 

It is also very in- 
teresting to know 
that there has been 
only one “downtime” 
job on the lease with- 
in the past year. This 
is thought largely due 
to the careful obser- 
vation of the wells 
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cleanest and best kept of any property to be found in 4, 

. e ° ° e ar - Ul} 
Mid-Continent oil region, and much pride is taken in keep 
ing up its appearance. Free use of paint has been mad 


The color scheme carries out the colors of the 


and also to the improved equipment that has been installed 
This power and its auxiliary equipment is one ' 


of the 


\s 
c, 


com- 
pany, namely, green with red and white 
trimming. All swings, hold-ups and 
jacks are painted in these colors. 


The rod stands, of old pipe with 
wood holders for the rods, are set jy 
concrete. The new swings consist of 
two upright six-inch pipe members, se 
in concrete, with an old crown pulley 
at the base for permitting smooth pull- 
ing movement of the rod lines. The 
swings on this property are set to al- 
low vertical bends, as many of the wells 
are on an elevation differing from the 
power. Wherever it has been neces- 
sary to cross a roadway, a pipe has 
been set beneath the surface and the 
rod line runs through this, to eliminate 
damage from traffic. Wooden plugs 
are set in the end of the pipe to pre- 
vent rod whipping. 


The power house is fenced with barbed 
wire fencing attached to posts made 
of old iron pipe, which also carry 
out the company’s color scheme. All 
grass within the enclosure has been 
removed, as has that beneath the rod 
lines to the wells. 


The prime mover of the power is a 
35-horsepower gas engine, which op- 
erates a 20-foot band wheel by belt 
with a slack take-up device installed 
between the engine and band wheel. 
The engine is also 
used to operate: 


een 
(Below) Knock-off posts and rod lines. small water - circulat 





ing pump that draws 
water from a tank on 
the outside of the 
building. The water 
pump is operated by 
a small belt from a 
pulley on the counter- 
shait. 

The majority of 
the wells on this 
power are from 50) 
to 540 feet in depth 
There are four wells 
that have a depth o 
1,900 feet. 
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Each Lorraine Product has the 
distinction of being designed and 
manufactured for a definite serv- 
ice in oil field work, the need for 





it having been definitely estab- 


talled, 





sth lished; which largely accounts for 
keep. PATENTED i i : 
a ee ts widespread popularity and 


yo SUCKER ROD high efficiency in performance. 
Com- RACK 




















White ; : 
P ne Another Lorraine time 
ts and money saver. Pre- 
is vents weakening the rods 
while out of hole, elimi- 
With nating serious breaks in —— 
set in the hole. Absolutely es-  tieenndiaiiiad 
sist of sential to safety and econ- 
omy. Full particulars on 
rs, set 
request. ; 
pulley Here is a Developed 
1 pull- 
. to meet the 
The comparatively 
to al- demand for 
| new 
> wells 
m th L . ss eed and PATIENTED 
i Lut . 
_ ieee, safety in the 
Cs- 
e | Quality handling of Lorraine 
ld the P 
ate 
plugs GAS AND OIL 
0 pre- Tia ER ee 
SEPARATOR 
. ToT The smallest Lorraine Trap 
rare PATENTED built, but it embodies all the 
made value of the largest one— 
oe value which has made these 
Carry The traps famous wherever oil is 
ill produced. . 
“ea LORRAINE SUCKER ROD ELEVATOR oe ae ak Wee eee 
e rod PATENTED 2,500,000 cu. ft. of gas. The 
clini Lorraine Adjustable Designed especially to be used in conjunction with ee rm 
FLOW BEAN the Lorraine Sucker Rod Rack, which provides an Ibs. Equipped with either 3” 
. : . . ee . or 4” outlet valves as desired, 
risa Nee jut encther Gow unbeatable combination for speed and safety in with a 3” oil inlet. Embodies 
h op bean. but one that gives handling sucker rods when running in or pulling all the exclusive Lorraine 
gre. ae A pe . = : : features, with automatic oper- 
belt desired performance and out of the hole. It is sufficiently strong to carry ation and exceptionally effi- 
talled results which previous the longest, heaviest string of rods with a large cient performance. Built many 
are types have fallen short : ‘ . Re times stronger than its rating, 
whee yP : ie , margin of safety. The latch is absolutely positive and sold at an extremely low 
of. Non-chattering. Easily d 1 il 4 ter ch . price that any producer can 
also inspected. Large capac- and can not release until opened by the operator. easily afford. Ask for our 
ite a ity. Ready control. Get Simple in construction, easy to operate, and a descriptive circular giving 
. . j e ; complete specifications and 
‘culat- our descriptive circular fast worker. Write us for further details. 


. Price. 
for further details. 


rye The 


~ FRORRAIRNE 
7 CORPORATIOR 


his Manufacturers and Distributors 

1 50 OIL WELL SPECIALTIES 

115th and Alameda Streets, Los Angeles, Calif. 

~ — EXPORT DISTRIBUTORS: American Steel Export Co., Inc., 295 Madison Avenue, New York 
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CThe GAS OPERATED 
PUMPING JACK--Offers 


Many Interesting 





Py. HERE are so many factors to be considered in the 


pumping of wells that it is natural that certain ad- 

vantages offered by one kind of installation must be 
sacrificed to gain other benefits which are more important 
under particular operating conditions. Surface equipment 
has been given a great deal of study which has resulted 
in the development of pumping units and machinery that 
have done much toward increasing efficiency and giving 
greater economy of operation. The application of electricity 
for power has advanced rapidly while both gas and Diesel 
engines have improved to meet the 
conditions. 


been ever-changing 
The use of gas—however, not as a fuel, but 
as a force made available through its pressure—has been 
successful in a pumping jack that has been tested in the 
various fields of California during the past year; and the 
indications are that a gas operated pumping unit can offer 
economies where gas is available under moderate pressures. 

While the greatest mechanical efficiency is to be desired, 
operating conditions are frequently encountered that make 
it possible to obtain a much greater economy by the use 
than 
other type. The gas operated pumping jack can be operated 
with little cost where cheap or free gas under comparatively 
low pressure is available. 


wells as shallow as 2,500 feet and at the present time tests 


of equipment with a lower efficiency rating some 


Installations have been made on 


are being made on a well where the working barrel is set 
at about 8,000 feet. The adaptability of the gas operated 
pumping jack to wells of great depth has, moreover, been 
proved and a total load of 35,000 pounds can be handled 
with a 200-pound per square inch working pressure. 

The 


motion. 


gas operated pumper gives a slow, straight line 
It can be adjusted to operate at from 


strokes per minute and the length of 


zero to 


twelve stroke can 
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Features 








A gas-operated pumping jack 
on a well in the Inglewood 
Field pumping from a depth 
of 2,500 feet. To the right 
is the counterbalance tank. 


SS ee ee eT 





be made any length desirable up to six feet on one type 
and up to ten feet on another type. :\n even longer stroke 
could be made if The straight line motion is 
evident in the accompanying photographs and this naturally 
is easy on the stuffing box packing, gives the minimum wear 


necessary. 


on the polished rod and tends to decrease the general upkeep. 
\ constant force is applied to the rods and the motion speed 
itself. The unit has not been 
used long enough to make a study of its influence toward 
the elimination of sucker rod troubles but its action, as 
described below, would indicate that it will probably work 
to advantage in this respect. 

A glance at the accompanying pressure charts will readily 
required for operating the 
8.000 feet 


is allowed to take care of 


indicate the low pressures 
pumper. A three-inch pump set at 
30 gravity oil with an operating pressure of slightly more 
than 200 pounds per square inch while a string of three- 
quarter-inch that depth will require about the 
same counterbalance pressure for a perfect balance in the 
same oil. Actually, a 100 per cent balance would not move 
and the balance is usually cut down to about 90 per cent. 


can handle 


rods x Tr 


It would not, of course, be economical to install a gas 
operated pumper where gas of the required pressure Was 
not available at little cost. Nor would it be advisable t0 
use the pump where a compressor had to be operated tot 
a single installation. There are many fields, however, where 
gas of the required pressure can be obtained from other 
oil wells and frequently there are gas wells near by. Where 
gas lift has been practiced in a field, the installation ot 4 
gas operated pumper on wells that have reached the stage 
found eco- 


where pumping is will usually be 


nomica!. Gasoline plant residue is generally ot too low a 


necessary 
pressure to be used without boosting but conditions may 
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nstallation of a compressor station 
gas or casinghead gas and fur- 
nishing it at the proper pressure to a group of 
wells. The actual field conditions would deter- 
many wells would have to be pumped 


warrant the 1 
taking residue 


mine how : 
‘in this way to make it economical and con- 
11 . eo 


would have to be given to all other 
power and the kind of surface equip- 
‘ould have to be installed if the gas 


sideration 
sources of 
ment that w 
operated pumpers were not used. | . 

An investigation of the gas consumption of 
the pumper was made by one of the larger oil 
companies in California and the following i 
were found to cover conditions that might be 


expected in any field : 


COUNTERBALANCE PRESSURE- ln Lis PER S2 IN 


1.000 cu. ft. per barrel of oil lifted at 2,500 ft. 
2000 cu. ft. per barrel of oil lifted at 4,500 ft. 
3,000 cu. ft. per barrel of oil lifted at 5,500 ft. 


OPERATING PRESSURE +CHART 
KOBE PUMPER -TYPE B 
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The amount of gas used, however, varies to a considerable 
extent and is greatly influenced by the character of the 
fluid being lifted. On one well, only 1,000 cu. ft. were 
used at a depth of 4,500 ft., and in another it took but 
2,000 cu. ft. at 5,500 ft. In the Santa Fe Springs Field 
where the working barrel was placed at about 7,500 feet, 
the gas consumption averaged about 4,000 cu. ft. per barrel 
of oil but the pressure was only 100 pounds per square inch. 
The gas itself need not be wasted since it is returned to 
a collector line after operating the pump—unchanged except 
for a drop in pressure. 

The gas operated pumper consists of two cylinders set 
in parallel as can readily be seen in the illustration showing 
the installation in the Inglewood Field. Connecting the 
tops of the two plungers is a beam to which the polish rod 
is fastened and which gives a direct connection to the 
power with a straight-line vertical motion to the rods at 
all times. The motion is controlled by a piston valve which 
is pressure operated through a pilot valve; and the pilot 
valve is controlled by stop rods on the yoke which connects 
the pistons. The pumper is single acting; it takes the gas 
on the up-stroke and discharges it on the down-stroke. As 
mentioned above, the discharged gas can be collected for 
other uses or recycling. 

The operating pressures necessary at different depths are 
given on the chart for two-inch, two-and-one-half-inch and 
tor three-inch pumps for both ten and thirty gravity oils. 
lhe chart is for estimating purposes only and is based on 
theoretical conditions with no allowance made for the 
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COUNTERBALANCE PRESSURE CHART 
KOBE PUMPER -TYPE B 


3000 5000 7000 8000 


Pump Serrine - ln keer Dote of kobe Tne 


los Angeles 


(Left) The operating pressure for a gas-operated pumping 
jack is comparatively low. This chart is for estimating only 
and is based on theoretical conditions with no allowance for 
friction of the fluid, rods or pump. It assumes a solid 
column of the fluid. Allowance is made, however, for fric- 
tion of the pumper and counterbalance system. 
(Above) The graphs here shown are for perfect balance. 
The actual balance to be used will probably range around 
90 per cent and pressures will differ but little from the ones 
here shown. 


friction of the fluid, the rods or the pump. It 
also assumes a solid fluid column of oil at the 
gravity indicated but due allowances for water 
content, gas inclusion and other factors are 
easily made and the actual pressure necessary 
will seldom vary to any great extent from that 
shown by the chart. The friction caused by the 
pumper itself and the counterbalance system is 
about thirty pounds but this has been allowed 
for in computing the charts. 

The control of the operating valve presents 


8000 


a distinct feature. Its movement is so regulated 
as to apply the lifting force to the sucker rods 
slowly at the start and to stop at the bottom of the stroke for 
an interval. This allows the stretch in the rods to be taken 
up at the beginning of the stroke and to retract at the 
end of the stroke, while the short stop at the bottom insures 
the closing of the pump valves. This regulation is accom- 
plished by means of a dash pot in the upper part of the 
valve and the movement of the dash pot piston is regulated 
by a by-pass valve. 

The importance of the counterbalance on all rod-pumped 
wells has become clearly recognized. The counterbalancing 
action is secured with the gas operated pumper by means 
of the tank shown on the right in the illustration of the 
Inglewood installation. The amount of counterbalance de- 
sired is easily obtained and innumerable tests have been 
made in the various fields in the Los Angeles Basin with 
dynamometers on this type of surface equipment. A second 
set of pistons in the pumper provides an area upon which 
pressure is applied to counterbalance the weight of the 
moving parts and of the rod load. This constant pressure 
is maintained by the counterbalance tank and is given for 
three-quarter and seven-eighth-inch rods of various lengths 
on the accompanying chart. The pressures indicated are, 
of course, for perfect balance and corrections must be made 
for the percentage desired. They are also given for a 
balance in air and in ten gravity oil and the character of 
the oil being pumped must be taken into consideration. 

The counterbalance system is a closed system with the 
space in the pumper and the lower part of the tank filled 
with a light oil. The upper part of the tank is filled with 
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OUT OF SIGHT 
OUT OF MIND 
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MILLED 
GROOVE 
SCREEN 


When the Layne Milled Groove 
Screen goes into the hole, you 
can write finis to screening 
problems and promptly put it 
out of your mind. 





With this Milled Groove Key- 
stone Wire Wrapped Screen 
on the job there is no danger 
of sand cutting or clogging. 
The Keystone wire wrapping 
takes care of that. The oil en- 
ters narrow gauge openings 
and immediately comes into the 
larger chamber created by the 
Keystone wire being wrapped 
with the large edge to outside 
of the pipe. 


Another thing the Layne screen 
does is to stimulate low pres- 
sures. The Milled Groove is re- 
sponsible for this feature. It 
not only gives a larger area for 
entry but guides the flow di- 
rectly into the holes in the pipe. 
Put screen difficulties to an end. 
Install Layne Milled Groove 
Screen. 


The 
Layne w Bowler Co. 


HOUSTON, TEXAS 


The Layne New York Co. 
30 Church St., New York 


The Layne & Bowler 
Corp. 
Los Angeles, Calif. 


Vickers, Limited 
London, England 
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gas at the designated pressure for counterbalancing | 
load. The oil controls the speed of the Pistons ind, 
° ° Ald a> 

they move up and down it circulates back and forth bet : 
° rr ‘ Ween 

the tank and the cylinders. The oil also passes throt “a 
~ * UH » 

throttle valve and the amount at which this valye i One 
> Opened 

Operates, 
: : sovernor and pre 
vents the cylinders from racing to the top of the 


controls the rate of speed at which the pumper 
The circulating fluid further acts as a 
Str Ike in 
And by means oj the 
valve, the pumper can he stopped in any Position a 


case the sucker rods should part. 


Among other features of the gas operated pumper js 

safety device which consists of a stop rod set in the center 
of each piston. Should something break, these 
dash pots placed in the ends ot the pistons. This action 
limits the travel of the pistons and provides a slow 


but during normal operations the stop rods do 


rods enter 


stop: 
not enter 
the dash pots. An automatic, self-contained lubricating 
system is also provided. The pumper is equipped with 3 
counter which registers the number of strokes and, in cas 
a number of pumpers may have to be observed simyl. 
taneously, a remote electric counter can be furnished x 
installation in an office or any central point. 


The simplicity ot the installation is also evident in the 
photograph. The base is set on the derrick floor over holes 
cut to provide passage for the lower evlinders, the gas and 
oil piping is done to fit the conditions, with the counter. 
balance tank placed approximately When it | 
necessary to pull the rods or tubing, eight cap screws 


as shown. 
removed and the entire upper portion of the pumper is lifted 
off and set to one side so that free access to the casinghead 
is provided. 


In operating the pumper, wet or dry gas from wells or 
compressor plant is supplied to the main valve under the 
predetermined working pressure. It passes also to the tog 
of the counterbalance tank and in most. installations both 
the supply to the main valve and the one to the counterbal- 
ance tank, go through regulators which control the pressures 
closely. At the main valve, the fas is directed to the main 
pistons where its pressure is applied to the annular area 
between the main piston and the inner piston. This pres- 
Meanwhile, the circulating 
oil from the counterbalance tank passes through the throttle 
valve, from there through the manifolds to the bottom ¢ 
the cylinders, and on through the inner part of the inner 


sure then forces the pistons up. 


pistons to fill all the space except that occupied by the in- 
coming gas. As the pistons continue to move upward, an 
increasing space is formed which is filled with the fluid. 
The upper end of the stroke is determined by the position 
at which the reversing rod is set and when this ts reached 
the pilot valve is tripped. This moves the main valve and 
directs the gas from the pistons and into the collector line 
The pistons then move downward and force the circulating 
fluid back into the counterbalance tank, at the same time 
When the bottom 1s 
reached, the pilot valve is tripped and the operation re- 
peated. i 


compressing the gas in the tank. 


While the incoming and exhaust gas is retarded 
slightly at the beginning and end of each stroke so that the 
motion 1s stopped for all instant at each end, the motion Is 
uniform throughout the stroke, regardless of the variation 
of the load due to sucker rod stretch. 


+ 


Spang, Chalfant Opens San Francisco Office 


PANG, CHALFANT & CO., INC., Pittsburgh, Pa. 
S manufacturer of steel pipe, has opened a sales office m 
the Russ Building, San Francisco. J. V. Greer, formerly 0 
charge of the company’s Birmingham, Alabama, sales office, 


is in charge. 
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Fast Texas to Have Large Electric Power 
Substation 


ONSTANTLY increasing demands for electric power 

‘n the East Texas fields have brought from the 

Southwestern Gas and Electric Company announce- 
ment of an important inter-connection with the Texas 
Power and Light Company at Overton, Texas. 

Construction of a 30,000 horsepower substation at Over- 
ton, transforming from 132,000 to 66,000 volts to supply 
additional electric power and further improve service in 
the oil area will begin immediately, according to A. Lieber- 
man, president of the Southwestern Gas and _ Electric 
Company. 

The substation will connect with the 66,000-volt system 
of the Southwestern Gas and Electric Company from which 
the entire Rusk and Gregg County fields are served. The 
substation will receive energy purchased from the Texas 
Power and Light plant at Trinidad and transmitted to 
Overton over a new 132,000-volt line which is now under 
construction. The new substation will be one of the largest 
transmission substations in point of capacity in the entire 


Southwest. 


“This new inter-connection and substation will greatly 
improve and add to our service in the fields,” Mr. Lieberman 
said, “as it will provide a two-way source of power from 


Shreveport on the east and Trinidad on the west.” 


From the new substation 66,000-volt feeders will run to 
the Friars Switch and Gladewater substations of the 
Southwestern Gas and Electric Company, providing these 
stations with two-way feed from Shreveport and = from 
Trinidad. These stations are on a 66,000-volt loop that 
surrounds the field and which feeds an 11,500-volt network 


traversing the field in all directions. 


Another 66,000-volt line will run from the new substation 
to Cushing, where the Southwestern Gas and Electric 
Company will resell power to the Texas Power and Light 


Company for use at Cushing. 


That additional electric power will soon be needed in 
the field is indicated by the increases in output recorded 
by the Southwestern Gas and Electric Company, which 
serves practically the entire electric requirements of the 
area. 

On January 1 the demand for power in the oil fields 
proper totaled only 1,200 horsepower. On July 31. this 
had increased to 16,000 horsepower, a eain of 1,230 per 


cent in a little over 200 davs. 


The Power Company anticipates that with well pumping 
under way the demand for power may increase tremen- 
dously. An estimate of 6,000 wells is conservative for the 
entire field. If one-third of these employ electric pumping, 
at an average load of 35 horsepower, the total horsepower 
required in addition to present requirements would be in 
the neighborhood of 70,000, It is to care for this anticipated 
increase that the company is now strengthening its position 


m regard to power supply for the field. 
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POSTPONE 


PUMPING COSTS 
by 


Prolonging Natural Flow 
with the 


OTIS 


REMOVABLE 
BOTTOM HOLE CHOKE 


(Patents Pending) 





For Details Address 
THE 


SOUTHERN STATES 
COMPANY, INC. 


(Exclusive Owners and Operators 


of the OTIS Well Tubing Process) 
927 Slattery Bldg. Phone 2-4429 
SHREVEPORT, LA. 


Ask for circular on The Southern States 
Cushion-Type Tubing Head, until recently 
available only through our service of Tubing 
Wells under pressure. 
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An AMERICAN” 
with Gas Engine 


Pictured is an ‘‘American” No. 4-A Fig. 
1822 oil well pumping unit connected to a 
gasoline engine. 


**American”’’ units have been particu- 
larly designed to meet the various drive 
requirements of different localities. 

‘American’? units are adaptable for 
pulley, V-belt or direct drive by gasoline 
engine or electric motor. 





Detailed figures and engineering data 
of typical installations of this equipment 
in both this country and others are avail- 
able. Ask for them! 


C. S. CARTER D. V. MANN 
Sales Representative Sales Representative 
711 Thompson Bldg. 1311 Kirby Building 
Tulsa, Oklahoma Dallas, Texas 
Branch Offices: 

Chicago, I. New York, City 
20 N. Wacker Drive 165 Broadway 


THE AMERICAN WELL WORKS 
General Offices AURORA, ILLINOIS and Factory 
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Uses of Dynamometer j, 


S will be shown in following articles, the Oil Wel} 
) lease jy 
: | ; raried uses include 
trouble-shooting, studying some particular phase of Pumping 
work or equpiment, both surface and underground. With its 
attendant effects on rod loads, the best operating I 


dynamometer has a distinct place on the 
the study of pumping wells. The y 


TACtice 


under specific conditions and as an aid in the most ec 
- 


nomical operation of wells and leases. 

This last possibility will be discussed herewith. Unques. 
tionably one of the best ways to achieve the most econom. 
ical operation is to reduce the necessary down-time to 
minimum. Many of the causes of this down-time Can he 
isolated by means of a dynamometer. Sometimes jit js the 
pump itself, other times the rig front; the counterbalance 
or possibly the prime mover. By the successive elimina. 
tion of each of these as the cause, the problem is narrowed 
down to the correction of the faulty condition, making nos. 
sible the achievement of continuous operation with mini. 
mum down-time with its attendant expense. 





\ MUCH has been written of dynamometer work and 
£ its uses. Most of this has been of a technical 
nature, with more attention paid to the analysis and 
interpretation of individual cards or tests, than to gen- 
eral analysis. In this series of articles an attempt is 
made to generalize in conclusions and point out the 
value of dynamometer work in improving general lease 
operation. It is the authors belief that through the 
proper co-ordination of efforts, such technical work as 
dynamometer weighing can be of great service in the 
solution of oil well pumping problems. With this 
thought in mind this series of articles is offered to 
those directly concerned with pumping problems, as the 
practical results of much theoretical and technical work 
done in the study of rod lifting. 











Assuming that the well is equipped properly in every 
respect, there is still a limiting factor to its perfect opera- 
tion. This limitation is due to the fatigue of the metals 
themselves, as well as their inherent imperfections.  Al- 
though a well may pump for a month or more with no 
trouble whatsoever, that is no indication that the rods will 
not part today or tomorrow. This is true because practi- 
cally every rod break is due to fatigue of metal which te- 
quires time to develop. Though it may safely be said that 
rods when pumping practically never part with a straight 
tensile break, still the load on the rod is the direct cause 
of the break, since there is a definite relationship between 
the loading of the rods and the number of reversals neces- 
sary to Cause rupture. 

Due to the fact that there are always imperfections such 
as impurities and non-uniformity in textures, in all steels 
there will be found in any string of rods a point of weak- 
ness. In order to take care of this weakness a factor of 
safety must be used. This factor of safety is usually from 
three to five, but we find that in pumping wells, consider- 
ing fatigue and not the tensile strength of the steel, this 
factor is reduced to two or under. By means of many 
tests it has been fairly well established that with three: 
fourth-inch rods loads greater than 15,000 to 16,000 pounds 
are excessive and cause frequent breaks. Thus, assuming 
that the maximum safe operating load is 15,000 pounds and 
the fatigue strength is approximately one-half of the ten- 
sile strength, we find that with a three-fourth-inch rod ot 
roughly .44 square inch cross-sectional area, and 100,00" 
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Oil Production W ork 


By A. W. WALKER, Petroleum Engineer, 
East Texas District, Stanolind Oil & Gas Co. 


p winds per square inch tensile strength, the factor of safety 
, s 


100,000 15,000 he | 
—, or 1.46. This value of 1.46 





——— divided by 
) 44 

is vey tine a factor of safety and explains the frequency of 
breakage in rods so loaded to the ragged edge of safety. 
In order to ascertain the actual loads on the rods it 
is absolutely necessary to use a dynamometer or other form 
of stress measuring device. There is no way oft knowing 
otherwise the variation of loads except heavy, light or 
medium, and these are only relative. When weighing 
wells the question has often been put to lease men as to 


what their guess would be as to the loads. These guesses 
anywhere from 30 to 100 per cent in error. 


generally were 





Dynamometer equipment attached to the 
polish rod preparatory to weighing the well. 


By the measurement of working stresses in all wells, it 
is possible to utilize material. especially rods, in the lighter 
wells after it has passed its period of usefulness in the 
heavier ones. One of the best ways to do this is by watching 
the service records of the wells. Where a well is known to 
be heavy but in which the rod breaks have not been fre- 
quent, it will often be found that after a certain period of 
use there will occur more frequent breaks. This should be 
taken as a sign that they have reached a point where the 
greater part of the rods are fatigued and susceptible to 
breaks. At this point the rods should be replaced, allowed 
to lie idle for a few months and put into service in one of 
the lighter wells, 
lhis practice has been followed in certain cases and 
found quite satisfactory and economical. 

' [The second article in this series will appear in an early 
Issue.—Epiror. | 
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Hough Seamless Steel 
Working Barrels 


Made from a highly specialized 
seamless cold drawn steel tubing, 
with a smooth, bright inside finish 
—like a gun barrel. Inside surface 
is hard to withstand abrasion. A 
quality product, true to size and 
made to A. P. I. specifications. 
Furnished in all standard sizes and 
lengths. 


Try These 
BALLS 


and 


SEATS 


Subject them to any 
comparative test, keep 
a record of results, and 
you will tind a substan- 
tial saving can be effect- 
ed in lifting costs. 





“STEELEX” — made from a high carbon, 
chromium alloy—heat treated. For use where 
excessive sand is present. It’s a popular unit 
for the average condition. 


“RE-PELEX”—is a heat treated non-corrosive 
ball and seat, made from stainless chromium 
alloy. Use it where acid or other strong ele- 
ments are present. 


“BRONZEX”—for use where lodestone, or 


other elements which act on steel, are present. 


**COMBINEX’’—a _ new combination — 
*“STEELEX” Seat and “BRONZEX” Ball. The 
seat to resist sand—the ball to prevent lode- 
stone troubles. 





Valves—For Working Barrels 





Hough Working Barrel Valves are de- 
pendable. Accurately machined from 
uniform, high quality material. Fur- 
nished in all sizes, made to A. P. I. speci- 
fications, or to old standards. 





Available Through Your Dealer 





The Charles N. Hough Mig. Co. 


FRANKLIN, PA. 
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PRODUCT 
The KEY LOWER LIFTINGECOSTS 


DESIGNED °° ONOMICALLY f PRODUCED 
REASONABLY PRICED 


CORRECTLY 





Admore Liner Barrels 


the most efficient 


> liner barrel made 













This is not an empty boast— 
ask any user! Admore per- 
mits of a pulsating effect 
which keeps packing 
alive and active— 
replacements are 
very infrequent. 


Built in 

a modern 
plant geared 
to modern pro- 
duction methods 
—priced to a point 
where Admore is a 
shining example of More 

for Less. Just ask your 
supply store — a test will 
prove our claims. 


. Y 
ON 





GR Works INc. 


(Es ee SUPrPr List S&S 
BRADFORD,PA. i TULSA. OKLA, 
EXPORT OFFICE—30 bene ST.-NEW YORK CITY 


Water Cam 
of &~Coolen 


he Gott Water Can is 
























the safe, handy way to 
keep a clean supply of 
pure water always handy 
wherever you may be... 
Gort Water Cans 


It’s health insurance... 


your supply store has them. 


Gort Water ( 


P. GOTT MFG. CO 
WATER 







+ Winheld, Kansas 


Keep Pure 
Water Always Handy 


H. P. Gott Mfg. Company 
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K5r pumping we luells 


Cle aning On 
With PORTABLE 


N the older fields cleaning out to keep production Up is 
becoming more essential every day. Many companies 

have found it profitable to clean out wells that haye 
been producing only a few years. Portable drilling machines 
are used for this type work in many of the old fields, where 
wells are usually pumped by jack installations and have no 


permanent derricks for performing cleaning out operations. 





Portable Drilling Machine Cleaning Out a Well. 


Prairie Oil & Gas Company is one of the companies that 
has improved its small pumpers by keeping them cleaned 
out.» This company has for years employed portable ma 
chines for this work. Several of these machines are |o- 
cated in central points in the shallow fields of southeastern 
Kansas and northeastern Oklahoma. Keeping these ma- 
chines in central points enables the company to move them 
from field to field and well to well as cleaning operations 
are to be done. The ease and rapidity of moving and rig- 


ging up make them an ideal unit for this work. 
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LD WELLS 
Drilling Machines 


Production officials have found that nearly all wells cave 
to a certain extent, particularly each time the fluid level 
is pumped below normal. Small particles fall from the 
exposed open hole and in time, depending upon the hard- 
ness or softness of the formation, much of the open hole 
will be filled up. The well will then be producing from 
only a small portion of the sand, thus materially lowering 
its output. 

This company has profited to a large extent by cleaning 
out its old wells. Production has been increased in most 
cases, and less pumping trouble from sand and foreign mat- 
ter getting into the ball and seats has given greater pumping 
efficiency. In the majority of instances a well will not cave 
as readily after being once cleaned out; another feature of 
cleaning out old wells is the larger hole, which on part-time 


pumping wells will permit more oil to collect. 


The Indian Territory Illuminating Oil Company recently 
purchased a new portable drilling machine for the purpose 
of cleaning out its old wells in Osage county and other 
districts of northeastern Oklahoma. ‘This machine is being 
used over a wide territory, often being hauled 40 miles or 


more to well locations. 


There are many types of portable drilling machines on 
the market and the majority are capable of handling clean- 
ing out operations to considerable depths. In addition, they 
are a convenient and inexpensive means of doing other 
lease work, such as swabbing, fishing, drilling deeper and 
pulling. The portability of the units enables them to do 
such work over a vast area. 

Many of the portable drilling machines are powered by 
tractors such as are used on every lease, while others are 
equipped with their own prime movers, or the operator 
may have an engine for the particular duty of running the 
machine. 


The units operate similarly to a standard rig and are 


very much like the latter in design and principle, with the 


exception of being lighter and being mounted on wheels. 


In the past year a number of improvements have been 
made toward the building of sturdier and more efficient 
units of this type, with the result that they are more capable 
and are handier on the lease. 

When cleaning out the machine can be rigged up for duty 
instantly after being moved to the well location. It is then 


operated in the same manner as a cable tool rig. 
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or 
CONOMY'! 


Low First Cost 
Low Lifting Cost 
Long Uninterrupted 
Service 


Specify 


THE LAST WORD IN 
OIL WELL PUMPING 
EQUIPMENT 


REDA 
PUMP 


The Only Electrical 
Centrifugal Oil Well 
Pump With Both the 
Motor and Pump in a 


Single Unit at Bottom 
of Well. 


Typical Units For Wells 
Not Smaller Than 614” 





Horse | Lift in | Barrels 
Power Feet Per Day 
20 2000 500 
20 1000 1100 
30 3000 500 
30 1000 1600 
40 4000 570 
40 1000 2700 
60 5000 700 
60 1000 4000 
75 5000 900 
75 | 1000 5000 











~RepDA PUP Co” 


BARTLESVILLE 
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HAPPENINGS IN THE PETROLEUM INDUSTRY 
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ale ey H. Grimes, Tulsa, Okla. 
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When an oil engine in a northern pipe line station con- 
tinued to run even after the fuel lines had been disconnected, 
the mechanics began to have faith in perpetual motion. Two 
hours later it was discovered that one of the oil-cooled pistons 
was cracked, allowing crank case oil to be sprayed in the 
headers, thus supplying fuel for the engine. The unit was 
cooled to stop the engine.—Submitted by John M. McGregor, 


Tulsa, Okla. 
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S.M.IS SO TOUGH "= 
EXTRA PUMPING 





PRESSURE CANT STOP IT 


eet 






| poe tough, resilient tube resists the ravages of slush mud 
and sharp sands; the patented ball-joint armor of steel 
completely protects every part against outside abrasive wear 
and inside pressures. ““G.S.M,”’ Rotary Hose has met every 
condition and test in drilling wells in the United States and 
many foreign countries...and has won an enviable reputation 
because it always “carries through.” 


The “Boss Tri-Duplex’”’ Rotary Hose Couplings will not seep, 
blow off, or leak under any pumping pressure encountered 


in the field. 
If Continental Sells It... There Is No Better” 


THE CONTINENTAL SUPPLY COMPANY 


GENERAL OFFICES: ST. LOUIS 
THE CONTINENTAL SUPPLY CO., LTD.— 224 Traders Building, Calgary, Alberta, Canada... 
Export Offices: 74 Trinity Place— CONTINE: NTA iL EMSCO CO. INC., New York— London Offices: 
316-17 Dashwood House, Old Broad St., E C.2 . CONTINENTAL EMSCO S.A. R. 7, Strada Eminescu, 
Ploesti, Romania tia 
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The 
Design of 


8 HE control of gasoline stabilizing or rectifying plants 

presents one of the most interesting and, at the same 

time, one of the most difficult problems of control 

in modern refining operations, because there is hardly an- 

other operation conducted in the fractionation or distillation 

of petroleum hydrocarbons which requires such a close 
degree of uniformity of conditions for the best results. 

The balance of the ordinary rectifying column is so deli- 
cate that care must be taken to properly locate the control- 
lers so that time lags may be cut to a minimum and uni- 
formity of conditions easily obtained. In general, it may 
be said that it is extremely difficult to obtain and hold 
uniform conditions throughout these plants. 

However, a rectifying column affords probably the best 
example there is of the fact that successful control can be 
most readily accomplished when primary or 
“cause” variables are brought under control 
instead of attempting to make all controllers 
“effect,” or compensating controllers. It is 
much easier to prevent a variation than it 
is to correct for it. The difference in oper- 
ation is very readily apparent when a com- 
plete study can be made. 

In considering the actual locations of the 
different controls, two points should be 
closely borne in mind: First, all primary 
variables should be under control; and, sec- 
ond, the various individual controls should 
cause no upsetting effect on the other controls. 

A very interesting light on the operation 
of all the controllers on one of these plants 





Process CONTROL fy 


on column operation will be much more accurate than Wher 
the storage is so small that sudden and violent changes . 
raw feed composition are continually changing conditions 
within the column. 


There is one other variable which should not be, byt he. 
quently is, a major one affecting the raw feed, that is, the 
flow of finished product from the bottom of the columy a 
reboiler kettle to storage. This practically always jg on 
through a heat exchanger to give up its stored heat to the 
raw feed. This is generally controlled by means of ; 
level control on the reboiler kettle. 


dag: a liquid 
If this instrument js of 
a type which gives any kind of hunting action so that the 
finished product is discharged in surges, the temperature 
of the feed to the column will be continually upset, unles 
a steam-heated preheater equipped with a temperature cop. 
troller is provided to maintain constant the 
temperature of the feed entering the column, 
This is an unnecessary expense if the liquid 
level control on the kettle is of a type that 
gives very smooth action. Smoothness of 
control on this liquid level is much more 
important than exactness of control of level. 

It does not particularly matter, within 
fairly wide limits, what the level is at any 
particular instant. Over a considerable pe. 
riod of time, of course, a fairly close aver. 
age control point must be maintained, and 
the average rate of flow out must be varied 
according to the variation in the average 
input rate in order to achieve this, but minor 
surges in level do not particularly affect the 





can be obtained by putting a flow meter on 
every line through which any kind of mate- 
rial is flowing and studying the records in 
conjunction with each other. The true reac- 
tion of all the various instruments can be studied and control 
adjustment can be much more readily accomplished. It 
will be seen how a cycle set up in one part of the plant by 
some controller which is of the hunting type will rapidly 
spread to other parts of the plant and may result in increas- 
ing return cycles being set up which before long become 
uncontrollable. These have occurred frequently in plants 
to such an extent that the only way to bring the plant back 
into normal operation was to shut it down completely and 
start all over again. 

This “reverberatory” action is so pronounced in rectify- 
ing plants that it may be stated as an axiom that accurate 
control can be achieved only through smooth control. 


The first primary variable, of course, is the raw feed. 
Flow controls have been developed to the point today where 
they are dependable and accurate measuring and control- 
ling devices. Properly installed, they will maintain a uniform 
rate of feed to the rectifier column indefinitely. This elimi- 
nates one of the major variables in the raw feed—that is, 
the rate of flow. The other variable in the raw feed is the 
composition. The effects of this variable can be easily taken 
care of by the other instruments on the plant if sufficient 
storage is provided so that the composition does not change 
rapidly or violently. It can change slowly over com- 
paratively wide ranges without seriously affecting the rec- 
tifier operation. Under such conditions, laboratory checks 
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J. B. McMahon 


reboiler operation, and the controller should 
prevent them from suddenly affecting the rate 
of flow out. If the controller is designed to 
handle this condition, the temperature of 
the raw feed leaving the heat exchanger will never var 
suddenly, since there will be no surges of finished product 
coming through the other side of the heat exchanger, and 
the column will be able to handle properly the slowly chang- 
ing raw feed temperature. 

Probably the next most vital control on a stabilizing plant 
is the control on the reboiler temperature. It has been esti- 
mated by competent engineers that a variation of one degree 
in reboiler temperatures will mean a difference in produc- 
tion of approximately one-half of one per cent. It is vital, 
therefore, that this temperature be maintained uniform. Be- 
cause of the time lag characteristics, ordinary controllers 
will not control this kettle as accurately as desired. 

The ordinary control will either hunt badly when upset- 
ting conditions occur, or the control point will wander. 
Considerable attention has been devoted to this problem by 
instrument engineers, and instruments are available today 
which will give smooth throttling action over a wide range 
ot change of conditions without change of control point. 

The next important variable in a rectifying column is 
the temperature of the vapors off the top. There are tw 
schools of thought with respect to the way that this should 
be controlled. Irom a strictly theoretical basis it should be 
done by controlling the relation of the amount of reflux te 
the amount of feed by means of flow controllers with the 
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asoline Stabilizing Piants 


act ratio determined by the composition of the feed. Many 
eXé cs - b 


installations ot in , : 
xcellent results which shows that it is possible to combine 
exc : t i | 

tical with the practical in this case. 
many temperature controllers are in service on 


flow controllers are in service today, giving 


the theore However, 
almost as ‘ 
the same application and there has been no unanimous 
opinion reached yet as to which is the more desirable way 
of controlling this temperature. Again it should be em- 
phasized that this must be a smooth type ot control since, If 
it is of the off-and-on type, or shows any signs of hunting, 
an undue burden will be imposed upon the 


the back pressure controller. The reflux condenser and the 


rectifier and 


liquid level con- 


5B 
By 
J. B. MCMAHON 
Chief Sales 
Engineer, 
The Foxboro Co. 
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trol is in such an apparently unimportant place that it is 
often not realized that it should be of a type which will give 
very smooth control. Again, it should be emphasized 
that the actual liquid level within this receiver is not im- 
portant since it acts merely as storage and can be anywhere 
within the receiver, provided that the reflux pump has suc- 
tion and the receiver is not flooded. The actual control 
point does not matter. This means that an instrument with 
wide, uniform smooth throttling range should be used for 
this service. 

Another variable that very often affects rectifying plants, 
particularly in refineries, is that sources of heat other than 


steam are often 
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ments to com- 
pensate for rapid fluctuations elsewhere. 

The back pressure control also should be of the type 
which will give very smooth uniform operation and, where 
there is a meter on the uncondensed gases being vented 
from the reflux receiver, it is possible to make an accurate 
study of the action of the back pressure controller and very 
often obtain smoother action than where such meters are 
not available for study. It might be noticed in this con- 
nection that the liquid level controller on the reflux re- 
ceiver is an instrument which may easily start a “reverbera- 
tory’ cycle, particularly if the back pressure controller 
does not possess exceptionally smooth operating character- 
istics. If the liquid level controller is of the off-and-on type, 
it will be turning the water on and off to the reflux condenser 
frequently and rapidly. This will probably maintain a very 
close level of reflux in the receiver but will cause too wide a 
ratio between the maximum and minimum amounts of un- 
condensed gas for the back pressure controller to handle 
well. The rapid small changes in pressure set up by the 
Variation in quantity of flow through the back pressure con- 
trol valve may, in turn, be reflected back to the top ot the 
column, and if conditions are favorable for the starting of 
a cycle, may be reflected back down through the column to 
the reboiler and a return wave started which will accentuate 
all the previous upsetting conditions. This liquid level con- 
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any piece of 
apparatus beyond the rectifying plant. However, it may 
be that the action of the temperature control will be such 
that it will seriously affect the piece of apparatus from 
which the hot oil is coming. In this case it may be nec- 
essary to redesign the control on the other apparatus to 
prevent its being upset by the action of the temperature 
control on the reboiler of the rectifying plant. These things 
are not always considered when such layouts are made. It 
should always be remembered that if the other piece of 
apparatus is of a type which may be seriously affected by a 
change in the rate of flow of this hot oil, some provision 
should be made for putting a rate of flow controller on the 
hot oil, with the valve in a by-pass, which will maintain the 
total flow constant, regardless of the rate of flow through 
the reboiler. 


The exact specification of the equipment, to give the 
uniform control so highly desired, is receiving closer at- 
tention every day by refinery and gasoline plant engineers. 
The demand for exact results, regardless of the great num- 
ber of variables in refinery equipment and layout, has made 
the handling of control an engineering problem which can 
safely be handled only by instrument engineers of long 
experience. 
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American Iron Flow Packer 


re. HE American Iron & Machine Works Company is in- 

troducing a new type of flow packer, which is consid- 
ered a combination of flow packer, pump packer and air 
lift. Where the rock pressure is as much as 50 pounds or 
more the American flow packer is calculated to save buying 
a string of tubing and rods. 

In many cases a well will collect enough gas to flow the 
well with this type of packer for many months, when it 
would otherwise have to be pumped. The American packer 
can be set in a liner, lime formation or in casing. 

One of the features is the construction which permits oil 
above the packer to return through a valve in the packer, 
so that it may be lifted instead of remaining above the 
packer. Because of this principle, it eliminates a difficulty 
in case the packer should need to be pulled, by taking the 


d— - — 


Bailey Ratio Meter 


RECENT and important 
development of the Bailey 
Meter Company, Cleveland, 
Ohio, is the Bailey Ratio Me- 
ter for use as a combustion 
cuide in the firing of gas or 
oil-fired heaters, kilns, and all 
types of industrial furnaces. 
The primary purpose of the 
Bailey Ratio Meter is to pro- 
vide furnace operators with an 
easily understandable guide 
which will enable them to 
maintain a definite relation be- 
tween the amounts of air and 
fuel supplied to the furnace so 
as to obtain high combustion 
efficiency. This is accom- 





plished by an ingenious 

method. The meter contains 
two recording pens. One records the rate of oil flow and is 
actuated by a simple mechanical type of mechanism which 
receives its motive power from the differential pressure 
produced by an orifice in the fuel line. In similar manner, 
the shorter pen records the flow of air to the furnace. At 
the time the meter is being installed, a complete combustion 
test is run on the furnace to determine what ratio between 
air flow and fuel flow corresponds to best combustion con- 
ditions, and the air flow mechanism is then adjusted so 
that this ratio is always obtained when the two records 
coincide, one upon the other. The furnace operator, there- 
fore, merely has to keep the two pens together by proper 
manipulation of the air supply to be assured that maximum 
economy is being secured. 
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weight off the cup above and allowing the cup on the bottom 


of the packer to expand and adhere to the casing because oj 
the gas pressure underneath. 


Where the natural gas is not strong enough to flow the 


well, the American packer permits the use of the gas or 


air pressure to be turned in at the casinghead, and wil 
cause the well to flow with very little artificial pressure. 


A great deal of careful study has been given to this packer 
by testing it out in all kinds of wells in the Mid-Continent 
area. It may be pulled or run in any depth hole without 


strain on the tubing. 


These are some ot the reasons why 


American Iron say that the packer is easy to run, easy to 
set, easy to flow and easy to pull. 
Further details may be obtained by writing to the many. 


facturer. 


New Drilling Bit 


NETCHER & 

PITTMAN, 
Oklahoma City, 
Oklahoma, have de- 
veloped a six-way 
bit consisting of 
three pilot blades 
and three extra 
long reaming 
blades that break 
up the cut. This 
feature, it is 
claimed, speeds up 
drilling and makes 
straighter holes. 
All blades are hard 
set and hard sur- 
faced, Haystellite 
inserts and Types 
R and L composite 
rods made by 
Haynes Stellite 








Company being used in the facing. The bit is held to 


gage by its construction and mechanical design and ac- 


cording to the makers it 


reaqning. 


insures “out to gage” without 


s 


The trade name of the new bit is “Green Head” and tt 
is colored green when leaving the factory. It is made 


in all sizes and carried in stock and services at both the 
“ ° e rr. e } 
Oklahoma City and Joinerville, Texas, branches of te 


company. 


. . . . . he 
Further details may be had by communicating with the 


manufacturers. 
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Notice how Pyle-Nation- 

al floodlighting brings 

this refinery yard and 

equipment into easy 
vision. 


Is Good Business 


T HE experience of refinery engineers has proved that 
effective floodlighting easily repays its cost through 


Pyle-National  vaporproof fixture — increased efficiency of workmen at night and through 
safe from vapor or moisture. 


lessened accidents. Such lighting is good business; an 
investment in overhead cost reduction as well as in safety 
insurance. 


Experience has also shown engineers that it is good 
business to look for the name “Pyle-National’’ on flood- 
lighting equipment. This name, representing the pioneers 
in this type of projector equipment, is assurance of effi- 


(Above). M-2-S ciency and overall economy. 
Turbo - generator. 
Large capacity, 
heavy duty rig 





Below. Type O 


; Among the Pyle-National products found in refineries 
Direct Current si 


lighting unit. a. ioe = e ee =e . ee 
Steady reliable Cas - Electric over the country are floodlighting proje ctors, vaporproof 
service with mini- stant’ engine fixtures, turbo-generators, gas-electric units, and acces- 


mum attention. eae ;: ° . . . 

— Pa oon sories . . . each designed to give the most satisfactory 
28S o oad 

gives depend- service at the lowest cost. 

able power for 

lighting equip- 

ment, 









Your files should have our bulletins showing the best 
practice in refinery lighting; write for them. We are also 
oe i specialists in floodlighting for drilling rigs and service 
stations. 


THE PYLE-NATIONAL COMPANY 


General Offices and Works: 1334-1358 N. Kostner Avenue, Chicago, Illinois 
Direct Factory Representative: R. F. Kilker, Exchange National Bank Building, Tulsa, Oklahoma 
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Hercules Small, Heavy-Duty Sizes 


HE Hercules Motors Corporation of Canton, Ohio, is 

offering an additional line of heavy-duty, six-cylinder 
“L” head engines designated as “JX” series, available in 
three different sizes, as follows: 


Model Bore Stroke Displacement 
JXA 33% 44 228 cu. in. 
JXB 3¥% 44 263 cu. in. 
JXC 334 44 282 cu. in. 


All three engines are identical in design and in installa- 
tion dimensions. They differ only with respect to the bore 


oe 





and such parts and performance ability as are thus affected. 

The “JX” series six-cylinder motors are companion models 
to the “OO” series of four-cylinder engines. Many of the 
parts such as the connecting rods, timing gears, valve 
mechanism, etc., are interchangeable. 

Horsepowers developed by Hercules “JX” series engines 
at speed from 600 to 2800 r. p. m. are from 16.5 to 73.5 
horsepower. 

The crankcase is cast integral with the cylinder block 
to give rigidity and permanent alignment of bearings. The 
crankshaft is supported by seven main bearings, all 2'4-inch 
in diameter. Cylinders are cast enblock with detachable 
head. Connecting rods are drop-forged. 

Lubrication is by gear pump of large capacity providing 
full pressure to all main and connecting rod bearings. The 
gear train is pressure lubricated through a bleeder from the 
main pressure lines. The oil pump circulates 1.4 gallons per 
minute at 100 r. p.m. 

A high-pressure centrifugal pump circulates a large vol- 
ume of water through unrestricted passages directly to the 
exhaust valve area. Fan drive is arranged with a “V” belt. 

Further description of this new engine series can be 
secured from the Hercules Motor Corporation. 





The New Reid Diesel Engine 


HE first Reid full Diesel engine of the single-cylinder, 
horizontal type especially designed for oil field serv- 
ice, has been built and installed by the Joseph Reid 
Gas Engine Company, Oil City, Pennsylvania—the Type 
DC Diesel Convertible Engine, rated 40 horsepower at 275 
r. p. m. It is a solid-injection, two-stroke cycle Diesel, 
which may be converted to a gas engine. 
A fuel pump and injector nozzle provide a dependable 
fuel system which functions efficiently and economically on 
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fuel or furnace oil of the average gravities, 
operates from a cam on the engine layshaft. 
The engine is easily and quickly converted from 9 
to the other. Two men working in the field c 
change in one hour’s time. 
Exhaustive tests at the factory and in the field have 
i sales wae "3 ; _ SaVe Proved 
these Reid Type DC Diesel Convertible engines to be en. 
tirely practical and economical. The fuel consumption rate 
on the Diesel is about .4 pounds per BHP hour, and the 
gas engine uses 11% cubic feet of gas per BHP hoyr 
Reid Bulletin Number 55 gives power curves and & 


The fuel pump 


Ne fuel 
an effect the 


tailed specifications. 





Safety Cylinder Carrier 


Through an error, this news item appeared in the July issue 
of The Petroleum Engineer, and stated the equipment Was 
made by the Union Carbide Co., New York. The carrier is 
manufactured by the Carbo-Oxygen Co. of Pittsburgh, Pg, 


HE Carbo Safety Cylinder Carrier, manufactured py 

Carbo-Oxygen Co., Pittsburgh, Pa., consists of several 
members, the main one being a supporting beam cop. 
structed of standard. steel pipe, to one end of which js 
permanently attached a ring or collar constructed of 14”x2" 
flat steel designed to hold the valve end (cap attached) of 
oxygen or similar type cylinders. The means of supporting 
the other end of this type cylinder is a specially designed 
forked hook constructed of 144”x11%2” flat steel, the upper 
end of which is attached to the hinged end portion of the 
supporting beam. This hook, which has two supporting 
lugs, is brought into place under and back of the base 
end of the cylinder to be carried by applying an upward 
lift to the hinged end portion of the supporting beam, the 
cylinder being released by reversing this action, 

For carrying the Prest-O-Lite type of acetylene cylinder 
two swinging hooks constructed of 44”x11'4” flat steel are 
provided. These are attached to the middle section of the 
supporting beam. They engage the rims of the concave 
top and bottom of this type cylinder. The forward hook 





is permanently fixed on the supporting beam, while the 
other hook is slid along the beam to the desired point 
and then tightened in place. To prevent this hook from 
changing its position, a safety clamp is tightly attached 
to the supporting beam back of the sliding hook. 

When “Carbo” type acetylene cylinders are to be carried, 
the ring or collar previously mentioned for use with oxyget 
type cylinders supports the valve (or top) end of the 
cylinder while the sliding hook and safety clamp is moved 
forward along the supporting beam to the required position 
and tightened in place. The sliding hook engages the rm 
of the base of this type cylinder. 
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See the complete Jenkins BOOK OF VALVES 
Catalogue No. 29A on pages 819 to 866, 1931 
edition of Sweet's Engineering Catalogues 


August, 1931 


screw and yoke, rising spindle. 


3 


the closing mechanism. 


TT new Jenkins lron Body Double 
Disc Parallel Seat Gate Valve will 
not jam. Neither will it stick. The 
reason lies in the unique disc and 
spreader construction. 


The two parallel discs make a clean 
contact with the seat rings in the body. 
This contact is uniform all around, 
because the pressure exerted by the 
spreaders is uniformly distributed over 
the discs due to the two crowned 
bearing surfaces on each disc, their 
correct size and accurate location. 
There is no sliding, rubbing or scraping 
between seat rings and discs, either 


ee ae 





HE “DIAMOND” 


At left: Sectional view, Fig. 879, Jenkins Extra Heavy lron Body Double Dise Parallel Seat Gate Valve, Flanged. Outside 
Above: View showing the upper and lower spreaders and the two discs comprising 
Note the two crowned bearing surfaces which are located on the back of each disc. 


OPENS WIDE and closes tight 


when the valve is being opened or 
being closed. Contact is perfect. 


The two inter-acting wedge-shaped 
spreaders do not exert pressure against 
the discs during closing until after these 
discs are in the final closing position. 
Dragging on the seats is prevented be- 
cause the discs do not START to leave 
seat rings, during opening, until after 
all spreader pressure is relieved. 


This means no jamming, no sticking. 
It makes possible smooth valve oper- 
ation and definitely contributes to 
good performance. Form 143, giving 
details, sent on request. 


JENKINS BROS. 


80 White Street 
New York, N. Y. 


524 Atlantic Avenue 
Boston, Mass. 


133 No. Seventh Street 
Philadelphia, Pa. 


1121 No. San Jacinto 
Houston, Texas 


646 Wash. Blvd. 
Chicago, III. 


JENKINS BROS., Limited, Montreal, Canada; London, England 
Factories: Bridgeport, Conn., Elizabeth, N. J.; Montreal, Canada 


enkins 


BRONZE 


IRON 


STEEL 


VALVES 


Since 1864 
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Kerotest Flow Bean 
ry HE Kerotest Manufacturing Company of Pittsburgh, 

Pa., has just introduced to the oil fields a new and 
novel design of control coke or flow bean to be used in 
prorating wells or in holding back pressure to prevent 
undue flow of sand from the well. 

They are made with forged steel body and bonnets, cast 
steel yokes, alloy steel steams, hardened steel orifice bush- 
ings and needle controls. The design is very strong and 
massive and is suitable for working pressures up to 3,000 
pounds per square inch. 

They are regularly made in two, three, four and six 
inch sizes in both “Tee” and “Cross” type of bodies. The 
“Cross” type body has proven very popular in the East 
Texas fields where it is placed at the top of the well, set- 
ting in direct line with the tubing. By this installation it 
is possible to withdraw the needle control clear of the 
passageway and give a clear opening for the swab to pass 
through the control choke and fittings into the tubing. The 
“Tee” type is most commonly employed on the outside lines 
or flow arms and is used as an angle valve or elbow, per- 
mitting of flow from the horizontal to vertical position or 
vice versa. 

This addition to the Kerotest line is regularly carried in 
stock by their field distributors—The Oil Well Supply Com- 
pany and the Norvell-Wilder Supply Company at all their 
branch stores. 





Cooper-Bessemer Deep Hole Gas Engine 


ESIGNATED as Type GAU and rated at 75 horse- 

power at 22 r. p. m., a new twin-cylinder gas engine is 
being introduced by The Cooper-Bessemer Corporation, Mt. 
Vernon, Ohio. The chief application is deep-well pumping, 
swabbing, pulling and cleaning out. Though special de- 
signed, the engine has parts and follows principles common 
to other two-cycle types in the line. 





The engine is equipped with a rigid main frame; roller 
bearings; two-throw die-forged crankshaft with large-diam- 
eter center; cranks balanced without counter-weights ; drop- 
forged connecting rod; adjustable main crosshead; and 
crankcase enclosure. 

A feature is the grouping of auxiliaries around a lay- 
shaft located in the top of the main-frame casting. Another 
is the provision for both high and low-speed governing. 
Easy starting, rapid acceleration and surplus power are 
other characteristics. 
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Kirk-Morrow Announces New Drillin 
and Pumping Unit 


HE Kirk- 

Morrow Iron 
Works Company, 
of lola, Kansas, 
announces that it 
has developed a 
new _ combination 
drilling and pump- 
ing unit, now be- 
ing placed on the 
market. 


~ 





Strength and efficiency in operation are the major fea. 
tures of this new equipment. All parts are easily accessible 
and possess individual features worthy of note. The chain 
drive is almost 100 per cent efficient in the transmission 
of power and at the same time is sufficiently flexible to 
absorb stress in shock loads, according to the makers, Jacl, 


d \ 


posts are extra-heavy. Bearings are over-size and sprocket 
wheel and tug wheel are specially constructed. These ele. 
ments of construction adapt the Kirk-Morrow drilling and 
pumping unit for work of the heaviest kind. The unit js 
offered in two types, Type “A” and Type “B”, having 
6” and 74” diameter crankshafts respectively, and may 
be operated with gas, oil and steam engines, or with an 
electric motor. 


The Kirk-Morrow Iron Works Company has prepared 
a complete folder on this equipment, which will be for- 
warded promptly to those who send in their requests, 


Shaffer Tool Works Acquires 
Packer and Swab 


HAFFER TOOL WORKS, Brea, Cali- 

fornia, has recently taken over the 
manufacture and sale of the PHIPPS Non- 
Vuleanizing PACKER and the PHIPPS 
Improved SWAB. According to the manu- 
facturers the SHAFFER-PHIPPS Non- 
Vulcanizing PACKER assures a_ perfect 
initial seal as well as permitting repeated 
releasing and resetting without sacrificing 
efficiency. Expansion and wedging action 
is prevented by a special design which re- 
leases the packer by pulling upward di- 
rectly upon the packing element. Any up 
ward movement of the packer serves to pull 
the packing assembly inward from contact 
with the casing and elongates it sufficiently 
to assure complete release therefrom. 


The makers claim that the SHAFFER- 
PHIPPS Improved SWAB is designed to 
prolong and protect the life of the swab 
rubbers which are most sensitive and sub 
ject to wear. This has been accomplished 
through a reversible construction assuring 
double wear, and by a patented cup ar 
rangement covering worn surfaces through 
adjustment, presenting new rubber contact 
Greater clearance and 
increased strength is also claimed. Descrip- 
tive literature will be sent upon request. 


or sealing surfaces. 





SWAB 
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International Model A-2 and B-2, 114 Ton Trucks 


NTERNATIONAL Harvester has parening announced 


; ; 2 These 
two new 1)2-ton trucks, the Models A-2 and B-2. These 


--oeporate all the desirable characteristics of preceding 
cements of the same size and type and, in addition, 
aa performance features that make them superior 
1 their predecessors. 

The Model A-2 is built in 
two wheelbases, 136 and 160 
inches. | Both wheelbases 
have a body allowance ot 
1,200 pounds, and for com- 
mercial hauling and deliv- 
ery service both have a 
maximum carrying capac- 
ity, including body and pay 
load, of 4,200 pounds. How- 
ever, for dump truck serv- 
ice a Maximum gross car- 
rving capacity of 4,575 
pounds, body and pay load, 
is permitted on the 136-inch 
wheelbase chassis. 

The Model B-2, called the 
Six-Speed Special, is built 
only in 136-inch wheelbase. 
It has a maximum gross 
carrying capacity, body and 


Petol Friction Tong 
rQ°HE Gearench Manufacturing Company, Hughes St., 
} Houston, Texas, is making and selling its new Petol 
Friction Tong, which has no bits or teeth. A flexible, rock- 
ing joint between the head and handle, and a_ full-wrap 
friction chain hold enables this tong to make up and break 
out, without damages, pipe coated with lead, zinc, galvaniz- 


ing or other coating. Turning action is by friction only. 





Explosion-Proof Motor Starters 


HE Electric Con- 
troller & Mig. Com- 
Cleveland, Ohio, 
has designed and = is 
building a new line of 
explosion proof motor 


pany, 


starters to meet the re- 
quirements of Class 1, 
Group D hazardous lo- 
cations. 


these 
starters is such that it 
not only meets the re- 
quirements of the Un- 
derwriters’ specifications 
but according to the 


The design of 


makers also reduces 
maintenance greatly, be- 





cause the operating 
mechanism is always well 
lubricated, always protected against moisture and corrosion. 
| his means that only an occasional inspection of contacts 
Is Tequired to secure satisfactory and continuous operation 
of these sealed units. 
The oil tank which contains the main line contactor is 
equipped with a sight oil gauge to indicate the oil level 
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pay load, of 4,200 pounds for commercial service and 4,575 
pounds for dump truck service. 

Both of these trucks employ the same units throughout 
with the exception of rear axles and transmissions. In 
the Model A-2 the rear axle is of the single-speed, spiral- 
bevel drive type. In the Model B-2 a two-speed axle, 

which, coupled with the 
three speeds of the trans- 
mission, provides six for- 
ward and two reverse 
speeds, is used. 

Both of these trucks are 
powered by 4-cylinder, 
L-head type engines, 35%- 
inch bore by 4%-inch 
stroke. Piston displacement 
is 185.8 cubic inches and the 
engine develops a maximum 
of 39 brake horsepower at 
2,400 r. p.m. Its maximum 
torque is 120.5 pound-feet 
at 1,000 r. p. m. 

The International Har- 
vester, Chicago, IIl., will be 
glad to furnish any one with 
full particulars on 
new trucks. 


these 


— @ 


solted to the rear of the tank is an ex- 
plosion-proof case which contains the overload relay panel 
and which also serves as a conduit connection box. The 
leads which come from the main line contactor for external 
connections pass through stuffing boxes located in the top of 
the explosion-proof case. 


inside the tank. 


The starter shown in the accompanying photograph is 
the E. C. & M. Type ZS Across-the-line Explosion-proof 
Motor starter which provides for full voltage starting of 
squirrel cage motors. It may also be used with an automatic 
field switching panel for synchronous motors and may be 


used for the control of the primary of slip ring motors. 


O. C. S. Rig Front 


nNnHeE Oo. C. S. 

i Manufacturing 
Company announces 
the new Type 95 
O. C. S. Universal 
Rig Front, which has 
all the characteristics 
of strength and dura- 
bility of the original 
Universal Rig Fronts 
introduced by them 
nearly four years ago. The new Type 95, however, has 
the added features of being inclosed, self-lubricated and 
with the electric drive requires no building. 








Eight thou- 
sand-foot wells are now being pumped from 7,400 feet with 
O. C. S. Universal Rig Fronts. 

The O. C. S. Mfg. Company has made a specialty of 
manufacturing the machinery for deep well pumping. Rec- 
ommendations for special assemblies for particular condi- 
tions on deep well problems can be furnished by O. C. S. 
representatives or on inquiry through their Coffeyville, 
Kansas, or Hynes, California, plants. 
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Horne, superintendent 
Pipe Line Co., Bar- 
tlesville, Okla., installed 
as the new Mid-Continent Sec- 
tion Chairman of the Ameri- 
can Society of Mechanical En- 
gineers last month. Other new 
officers of the executive com- 
mittee for the Mid-Continent 
Section are: H. F. Brindel, 
vice-chairman, Oil Co., 
Tulsa; J. M. McGregor, 
tary, Taubman Supply Co., 
Tulsa; H. W. Manley, treas- 
urer, Barnsdall Oil Co., Tulsa; 
W. H. Stueve, Oklahoma vicsdinkeoam, Oklahoma Gas & 
Electric Co., Oklahoma City; R. W. Curran, Arkansas vice- 
chairman, Little Rock Gas & Fuel Co., Little Rock, Ark.; 
and F. S. Kelly, Jr., Louisiana vice-chairman, Cities Dis- 
tributing Co., Shreveport, La. 
6 6 6 
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Gypsy 


secre- 


A. N. Horne 


Chester F. Smith, formerly manager of the Standard Oil 
Company of New Jersey, Bayonne, N. J., refinery, has been 
made assistant general manager of the company’s three New 
Jersey plants. Succeeding Mr. 
H. Mettam, former general superintendent of the refinery. 
S. J. Tydeman steps into the position of general superintend- 
ent and G. A. Esty becomes process superintendent. 


Smith at Bayonne is George 


L. S. Hamaker, 
Corporation, sales promotion, 
August 1, according to an announcement by N. J. 
vice-president, in charge of sales. Mr. 
sume his new duties immediately, 
at Youngstown. ; = 2 


Baker Oil Tools, Ine., Hunt- 
Tulsa last month and spent a 
representatives. He returned to 
Houston. 
o 8 3d 
Donald G. Coombs has been appointed manager of the 
operating department of the Shell Petroleum Corporation, 
with headquarters in St. Louis. He has transferred his 
aes ona aeeaneamamaiaiamaaan activities from New York City, 
where he was associated with 
the Shell Eastern, Inc., in a 
similar 


Steel 
effective 
Clarke, 
will as- 
making his headquarters 


advertising 
became 


manager 
manager of 


of Republic 


Hamaker 


Ted Sutter, vice-president, 
ington Park, Calif., 
few days with 
California by 


was in 
company 
way of 


capacity. 


Coombs joined the Shell Oil 
Company, another of the Shell 
group companies, in California 
in 1921. He served in the Los 
Angeles and Seattle offices and 
later was sent to Honolulu to 
supervise the construction of a 
terminal. In 1929 he went to 
Shell Eastern as 
manager. 


operations 


Coombs 


Donald G. 





R. N. Matthews of The 
American Radiator Company, 
Tulsa, has been appointed to 
succeed E. J. O’Connell in the 
Chicago territory and will 
have headquarters at 816 South 
Michigan Ave. Mr. O’Connell, 
representing the company in 
the sale of Sterling oil 
tions and accessories, 
transferred to the Pacific 
Coast with headquarters at 
3251 Wilshire Blvd., 


Angeles. 


sec- 


has been 


Los 





ao 2 © R. N. Mathews  =— 


M. (“Bink”) Manning, for many years 
Humble Oil & Refining Company in various 


associated with 
capacities rang- 
ing from gang pusher in 1917 to general superintendent of 
drilling and production in the Gulf Coast district in 1931, 
has resigned to assume the presidency of Houston Oil Field 
Material Company, Houston, a position held until his death 
by Mr. Manning’s brother, S. E. Manning. sink” began 
his oil field career as a roustabout for Gulf Production 
Company in 1908. In 1917 he had worked his way up to 
production foreman. In this year he accepted a position as 
a gang pusher for Humble Oil & Refining Company at Goose 
Creek, rising quickly to the position of production foreman, 
In October, 1917, he was promoted to be night tool pusher, 
and in April, 1918, was assigned to West Columbia as 
superintendent. In May, 1920, he was named as superin- 
tendent of production for the Gulf Coast, and in April, 
1925, he was appointed general superintendent of drilling 
and productions in the Gulf Coast. Later he was appointed 
assistant to Dave Harris, and upon Mr. Harris’ transfer to 
East Texas recently, he was appointed to succeed Mr. Har- 
ris in the Gulf Coast district. 
6 8 6 

J. F. Blake, general superintendent, 
Line Co., 
East 


Sinclair-Texas Pipe 
has returned to his Tulsa offices after visiting the 
Texas area. 
6 6 

Richard (“Dick”) Battle, 
field engineer representative of 
Hanlon-Waters, Inc., Tulsa, is 
back in the East Texas district 
after flying to California, 
where he called on the, oil 
trade. 

3 5 s 

Max G. Paulus, formerly 
manager of the Standard Oil 
Co. of Indiana refineries in 
Mountain division, 
assistant general man- 
of manufacturing for the 
company and has headquarters 
in Chicago. 
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The above photograph was taken one year ago:‘in the Oklahoma City 
field and is of especial interest just now, since, in the group shown, ap- 
pear Wiley Post, the pilot who with Harold Gatty recently set a record 
for an around-the-world flight, and, to therigntor Mr. Post. F. C. Hall, 
independent oil producer who backed tne Pust-Gatty flight. Those in 
the picture are, back row, left to right—Roy Owens, fireman, Ole Dahl. 
roughneck, Pat Chambers, roughneck, Geo. Simmons, derrick man, 
M. W. Whittaker, driller; front row, left to right—Leslie Fain, con- 
tractor, H. O. Keltner, roughneck, Wiley Post, F. C. Hall and F. 
M. Bohn, the latter with Lucey Products Corporation through whose 
courtesy the picture is reproduced. 








Above, left—M. A. Abernathy, general superintendent, 
United Gas System, Houston, Texas. Above—Bob Sparrow- 
hawk, division superintendent, Oklahoma Pipe Line Co., 
Muskogee, Okl a. Ove, ri B. M. Nowery, general 
superintendent, United Production Corp., Houston, Texas. 
Below, left—H. H. Brewster, superintendent Lion Oil Re- 
fining Co., El Dorado, Ark. Below—One of the fleet of 
Trackson-Fordsons with Berg booms operating on the Sin- 
clair oil line near Oilton, Okla. Below, right—T. A. Brown, 
Maracaibo, Venzuela, South American representative for 
American Iron & Machine Works Co., Oklahoma City, Okla. 
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ae Company and in use 
high pressure plant of Los 
Nietos Producing & Refining 
Co., Kettleman Hills. | alif. 


; iv water turbines 
Ny melon pee Byron Jack- 


at the 





Above—A. McD. Gray, 


4 . recently elected presi- 

; . : A. 4 dent of the Gray Pro- 

f a SS i. Ry cesses Corporation, 

* * Newark, N. J. Right-—- 

* H. C. Salisbury, chief 

a chemist, Bradford Oil 
oe 


Refining Company, 
Bradford, Pa. 








Alcorn furnace on a Dubbs oraene 
Harry Spiegelman, re unit of gg mgs As - 0., 
finery chemist at the St. Marys, ° . 
Pennzoil plant, Rouse- : 

ville, Pa. 
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Neilan pressure regulators at a re- 
cently constructed gasoline plant, 
Kettleman Hills, Calif. 
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Left to right—Capt. 

E McConville, 

W. CC. Parnell, Capt. 

Captain J. R. Finch, E. Ogle, Lt. Hentyy 
Supply Officer. atoms = SERS Beene. 
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V. R. Burton of the Cosden Oil Company, Big 
Spring. Texas, who furnished us with the 
sandstorm pictures at right and left says such 
a disturbance, in his part of the country, is 
commonly referred to as “A West Texas 
Rain”. Photograph at left shows the storm 
coming up and the one at the right was 
taken just as the storm struck town. 
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This picture was pick- 
ed uponan East Texas 
newstand by a repres- 
entative of The Petro- 
leum Engineer. 





2 iw al tind Bardeen Petroleum Co 
The natural gasoline plant of the United z f 
Carbon Company at Richland Parish, La. wee Ce . 








line plant No. 
at Maud, Okla. 
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. L. Richardson, purchas- 
Hing agent, 


i Line Co., Houston, Texas. 











Houston Pipe 








Control board for Dubbs cracking unit at the 
Emlenton Refining Co. plant, Emlenton, Pa. 


Shown in the picture is a Neilan pressure re- 


corder and control instrument: Leeds & North- 





rup temperature recorders and L.&N. temper- 
ature indicating instrument; Foxboro tem- 

















perature control recorders. 








L. K. Sherman, Mid-Conti- 
nent representative for Mc- 
Cord Radiator & Manufac- 
turing Co., Detroit, Mich. 
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RECOVERY PLANTS 
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895,000 GALLONS OF GASOLINE PER DAY 


Is the rated capacity of 
BRAUN designed and 
fabricated plants in- 
stalled during the past 
18 months in North and 
South America, Persia 
and Burma, of which 

2% were built by our 
own workmen. Thus 
more and more are 
purchasers realizing 
the advantage of buy- 
ing performance as 
well as apparatus. With 
BRAUN ‘‘delivered 
ready to operate” 
plants, the purchaser is 
at once assured of cor- 
rect design, of quality 
material and workman- 
ship, and of an undi- 
vided responsibility 
for the proper coordi- 
nating and functioning 
of all apparatus, 























Cc. BRAUN & CO.,INC. 
ALHAMBRA, CALIFORNIA 
NEW YORK + CHICAGO + TULSA + HOUSTON + LONDON 
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EMPIRE GASOLINE PLANT AT 
ARKANSAS CITY 


HE natural gasoline plant of the Empire Oil and This is a twenty-inch line and operates under 

Refining Company, located at Arkansas City, Kan., from 200 to 300 pounds. 

is a high-pressure adsorption type and treats the gas in There are eight high-pressure adsorbers installed 
the main line between Oklahoma City and Cambridge, Kan. plant. The gas enters them at full line pressure. 
adsorption oil is used for staypagssin the gas. The { 























































a pressure 


at the 
Empire 


Sate . : : Tat oil 
is distilled and fractionated in a modern unit CONsisting of 
f 

a bubble tower, heat exchangers and cooling tower Aut 
. Auto. 


matic control instruments regulate temperatures, pressures 
and liquid levels. The fat oil to the distillation unit first 
enters a steam preheater and then enters the tower where 
the gasoline is flashed and fractionated. Open reflux jg 
used to maintain the temperature at the top of the tower. 

The condenser coils are located in the cooling tower, 
City water is used at the plant for cooling and for boiler 
feed. It requires a little chemical treatment before it cap 
be used for the latter purpose. Steam for the plant is gen. 
rated by two 150-horsepower boilers. ; 

The gasoline content of the gas treated at the plant varies 
somewhat. The finished gasoline produced shows a 9% 
per cent recovery, and about 92 A. P. I. gravity. It re. 
quires a chemical treatment to pass the doctor and cor- 
rosion tests. The treatment is given in two steps. The 
gasoline is first given a caustic soda wash, and then sweet. 
ened with sodium hypochlorite. A closed continuous treat- 
ing system is used. 


Top to bottom— 
View of absorbers 
at Wichita plant; 
distillation unit and 
cooling tower; 
boiler house. 


The gasoline storage tankage consists of twelve 25,000- 
gallon horizontal tanks. The tanks are built to withstand 
pressure and are well insulated. Evaporation losses are 
minimized by the transfer methods used at the plant, and 
by the pressure type tanks. The storage tanks are so lo 
cated that the gasoline can gravitate to them from the plant, 
and they can be transferred by carrying about 30 pounds 
pressure on the tanks. 

W. H. Yingling, the superintendent of the plant, has a 
record for safe operation. There have been no lost-time 
accidents at the plant since the first of the year. Three 
other gasoline plants operated by the company have shown 


) 


1: ee 


the same record. 

Safety in the plants is promoted first by the education of 
men employed at the plant in safe operating practice, sec- 
ond, by the co-operation of the superintendent and foremen 
with the men, and, third, by the clean, well-kept plant which 
encourages every employee to feel a personal pride in his 
own work. 

During the past year the market for liquefied propane 
and butanes has been greatly expanded, and many of the 
leading natural gasoline manufacturers have entered this 
field. 

The E pire Oil & Refining Co. recently put into — 
five new I. C. C. specification insulated tank cars for t 
transportation of liquefied butane. The cars are insulated 
with four inches of cork, and differ from other tank cars, 





Scam 


———_—— 
OS oe 


ko Aa cae 


since they have no dome or bottom connections. The cars 
are equipped with steam heating coils. The butane is trans 
ported under pressure. 

The cars each have a capacity of 11,000 gallons. They 
are loaded and unloaded through connections on the top & 
the car. <A forged steel cover houses two valves on pipes 
to the bottom of the car, which handles the liquid into o 
out of the car. The car tank is built of 9/16-inch plate, 
tested for 100 pounds hydraulic pressure. 
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Simplify Your Piping by Using 
The Stock Fitting for Welded Piping 
- TUBE-TURNS, short radius pipe fittings, forged 
pire from seamless steel tubing, offer many advantages 
t ol 
wal for Simplified Piping by giving: 
Luto- 
wn REDUCED WEIGHT 
ha INCREASED STRENGTH 
: i LOWER INSTALLATION COST 
ce Having neither interior nor exterior projections, 
ts they cause less pressure drop, can be nested closer, 
J and installed in less space. 
Me Stocked in our Houston Warehouse. Sizes: 1” to 16”, inclusive — 180°, 90° and 45° Angles 
MAINTENANCE ENGINEEERING CORPORATION 
a HOUSTON, TEXAS 
7 1400-2 CONTI STREET 
000- PRESTON 6338; LD 409 
tand - ee ne 
an — 
) lo- 
lant, 
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hree — SC 
lown A gee 
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«| Effectively Solving Fire (> 
and Evaporation Problems |. . 
be Wigeinst evaporation aol ee eee ee bean. CHICAGO BRIDGE & IRON WORKS 





cars. 4 _ surface of the oil at all levels. Equally effective protection _— 2481 Old Colony Bldg. 
ons oi products of varying degrees of volatility and under different New York 3173 Hudson Terminal Bldg. 
: storage conditions is provided by Wiggins Breather Roofs for Cleveland 2251 Midland Bank Bidg. 
ans- Standing storage tanks, and by Hortonspheroids and Horton- a - 1570 Fiftieth eee North 

spheres for pressure storage of highly volatile liquids. Tulsa at 2434 Exchange Bank Bldg. 
her Our nearest office will be glad to supply you with evaporation Houston 1137 Electric Bidg. 
my and fire data and cost estimates on Wiggins Roofs, pressure Detroit | sia isi Whe eee 
pes storage and other Horton products. San Francisco 1064 Rialto Bldg. 
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The Use of Cleaning Tools in th 
Petroleum Industry ; 


it ) ITH the demand i 
1 the demand for a more rapid worki 
TK or ¢ ° 
| king Cleaning 


to “@ = 
ol to remove dirt, rust and scale from 
metal 
sur- 
using ever ’ 
ear replace it Free 
- tees 
v*] 
P - , } 
o 
m ~ | 
Di | 
_ More than ever 
the Ritaib> is | 
the pipe wrench 
for those husky | 
— a oil men who dowt | 
1) know their own 
strength. | 
= 
> 
raordinary 


nessed the developme ; ' 
yeaa” development of equipment that not onl 

mands tor va . fi F Nily > . 

For r speed but resulted in economical met their 

or the most part, the light weight tool Ical Operation 

' < ; OOIS are . 5 

pressure, : = 4 > are drive aoe: 

wh though some electrically operated tool ye bs ae 

ere Tr 4 . , : ‘ . < OoOls are 
power 1s convenient in such nlace MS are used 
« > as stations 


some tank far 
tank farms. and 


The air-drive ; . 
some oe ae — - line construction, ] 
neagaibecencae pid nag ers have specified that the contr; . 
seit adnihs We aie from the pipe with cleaning tools a 
ng igor etal toa bright finish. This was — 
a 1 — va w of obtaining a more satisfactory b; as specihed 
a of protective paint would be — 
appliec 





faces, trans +ine ¢c : 
insporting companies ot the oil indust 
SUTyV have . 
J NAVE Wit- 
wrench of ext 


Y ipe 
powtohg _ai have carried success 
fully the Ritkailb> guarantee of unbreak- 


able housing- 








able, unwatp | 
But now, for the benefit of those ane 
users who want 4 super-strength far aang 
all practical needs—as 4 C = _ Yy 
e— J ouble us 
ae f oat iD wrench without 1j Where such tools have been employed a oe ' 
, Proms ‘i arge diamete 
“ties: — Frits ight or making any ce , the task was accomplished in rapid tir “i 3 oped 
ic _—. _" brought about a savings in labor char The and also 
: is ideally suited f a arges. 1e equipme 
mechanical change- = (E> of. ideally suited for working flush to the sides of eam 
Add that to the ope . ale or expansion joints, where such - ot couplings 
° . aws ipe sc icv’ Ces a, ead x are used. Because 
vantages— non — ‘e “yu easy are light, they are easily lifted over the obstruc reggae they 
oe adj aon “_ ho ing placed upon the next section of pij ruction and then 
: i ut in open ousing, | a | ! i 
ye = h h pe hole — and ee hese machines will clean anywhere fr 2 . 
i ope = is i nches | feet per hour, depending u ; * e from 31 to 95 square 
niin — | cle } Ss pon the type 1 oe ae 
aie a — sal | cleaned and the ability of the anes a 
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asta alia Inc., Appoints New Mid-Continent 
es ° js 

(Oh adany Vises | UBE-TURNS Distributor 

& Threaders ff E-PURNS, INC., 


Try one and 
see for your- 
self. Your Sup- 
ply Store has 
RIiceI(Ds. 


gear Se Louisville, Kentucky, announce 
< ) ne “ha J : ‘i 

Building. Tuls; can of The Laney Company, Kennedy 
g, Tulsa, Oklahoma, as exclusive Mid-Continent dis- 


The RIDGE “a 
ne, A eatin eee ete Sie Tacs cic sheer cots vie 


tor wel led in ti ll 
sla ations I j ; < zt i 
( ( 8) ne ona radius ot one alld a 


Yy | half 
| half times the pipe di: i 

iameter and with ifor ick 
ee uniform wall thick- 

The Laney C 
oe Pg Company plans to carry adequate stocks 

sho : a: oe * - ° : 

ee ee ms en atner) to satisfactorily meet the require- 
O © ot Tube- | urns’ many customers. Mr. Tom G., Laney 
p u 4 is president of The Laney Company | 
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Safety Slides for Derrick Men 





IRES in derricks often cut off escape by means of 
the derrick ladder, but the safety device shown in the 
accompanying illustration enables him to slide down the 


euy wires to the ground. 


This slide is portable, weighing only twelve pounds. When 
the derrickman goes on the tower, he carries the slide on 
the shoulder up to the fourble-board. He then clamps the 
safety slide to a guy wire. In case of quick escape from 
the derrick, the derrickman simply places one leg through 
the leg sling and releases the slide by a slight pressure 
of his hand. The slide immediately runs down either a tight 
or slack guy wire. 

The simple and positive acting brake makes it possible 
for the derrickman to slow up or stop at any point on the 
guy wire without jerking. 





Atlantic Safety Campaign 


HE operating departments of the Atlantic Companies 

held a quarterly safety campaign during the month 
of July. The management appreciates the hazards in the 
business and has for many years given a great amount of 
attention to safe working conditions and to the proper edu- 
cation of the individual workman in the safe performance 
of his work. During the past year intensive safety cam- 
paigns have been carried on every three months. Safety 
instructions are given to the employes and investigations 
are conducted to determine if each man understands the 
proper practice for his particular job. Posters, question- 
naires, slogans, group and private discussions and exam- 
inations are used to educate the workmen. 


Great progress has been made in accident prevention by 
the Atlantic Companies as a result of the safety work. 


The Western Pennsylvania Safety Council awarded the 
Atlantic Refinery in Pittsburgh the best rating for oil re- 
fineries in this district. The plant had no lost-time acci- 
dents the first six months of this year. 


Each month the Atlantic Foreman’s Safety News Letter 
is given to the foreman. In addition to an educational 
article on various subjects relating to safety, a list of lost- 
time accidents that have occurred to any employe of the 
Various Atlantic Companies is contained in the letter. The 
injured party’s name is given, a description of the acci- 
dent, the cause, 


' and the remedy for preventing the accident 
1s shown, 
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When a well survey is made with the 
SURWEL Gyroscopic Clinograph two 
runs are made—one going into the hole 
and another when coming out. Both 
results are plotted and must check be- 
fore our operators consider the run sue- 


cessful. 


We guarantee that the location of the 
bottom of the hole in each of the two 
runs check each other within 1% of the 
depth of the hole. So accurate is a 
SURWEL Clinograph that we have al- 
ways been able to be even better than 


our guarantee. 


If you want to know more about this 
remarkable surveying instrument and 
the service costs write for descriptive 
catalog. We will at the same time tell 
you about the SYFO Clinograph, for 


surveying drilling progress. 


Sperry-Sun Well Surveying 
Company 
1608 Walnut Street, Philadelphia, Pa. 


DALLAS, TEXAS 
1501 Caruth St. 


HOUSTON, TEXAS 
1417 Esperson Bldg. 


TULSA, OKLAHOMA 
402 Petroleum Bldg. 


LOS ANGELES, CALIF. 
415 Pet. Securities Bldg. 


TYLER, TEXAS 
Bell Building 


CALGARY, ALBERTA, CAN.: Room 1, Central Block 


SURWEL 
Clinograph 
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Over 30 Years’ Confidence Building 
Backs Buckeye Wheel-Type Pipe Liners 


Keeping faith and maintaining the confidence 
of Buckeye owners and protecting their invest- 
ment with sound mechanical engineering, has 
definitely established the nation-wide Buckeye 
reputation for dependability. 


Like all Buckeye equipment, heavy-duty Model 
48 will stand the closest examination and favor- 
ably meet every consideration as a profitable busi- 
ness investment. Built directly to the specifica- 
tions of the world’s leading pipe line engineers 
and contractors, it and every Buckeye Pipe Liner 
are internationally recognized as “the ditchers 
that meet all oil and gas field requirements”. 
Over 30 years’ successful performance has tested 
and proved the efficiency of the Buckeye oper- 
ating principle and assembly. 


Distinguishing features of Model 48 include 
six standard cutting widths—22” and 24”, 26” 
and 30”, and 37” and 40”; cutting depths to and 
including 81.’ maximum; 95 h.p. industrial type, 
medium speed motor, which delivers ample power 
with a liberal reserve for emergencies; the rigid 
Buckeye digging wheel; multiple, quickly shifted 
digging speeds, ranging from 15” to 134” per 
minute; accurate grading ability, producing a 
true, cleanly finished trench at one cut; durable 
main frame; power steering; and Alligator crawl- 
ers, with provision for safe operation on grades. 


Our descriptive and _ illustrative catalog— 
“BUCKEYE — The Pipe Liner” will be sent 
gladly to prospective pipe line ditcher owner or 
user. 


The Buckeye Traction Ditcher Co. 
FINDLAY, OHIO 


There’s a Buckeye Sales and Service Office Near You 
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| and ballast, the pumps are subjected to the corros 


| as to interfere with efficient operation. 

| otherwise in good condition, replacement would have ; 
: ave j 

| volved considerable unnecessary expense, ' 


| shop was accordingly given the contract to repair the 


| casting were repaired first. 


Cargo Pump Replacement Avoided 
N their return trips, after having discharged 1: 
cargoes, oil tankers frequently carry sea eee 
: 2 Sta Water ; 
ballast. As the same cargo pumps handle both r 
Ou 
: IVE action 
One oil company recently found that rs 
cargo pumps on one of its tankers had corroded sig ik 
SO Dadly 


As the Pumps Were 


of sea water. 


1- 
A contract welding shop was consulted and it Was found 
aS tound 

Ss could be re- 
lhe Welding 
pumps, 


that the corroded areas of the pump casting 
stored quickly and economically by oxwelding, 





Building up damaged areas with cast iron welding rod. 


The pumps were dismantled and the two 2-ton castings 
removed to the welding shop. The corroded surfaces were 
cleaned, and prepared for welding with cast iron welding 
rod. It was not necessary to preheat the entire casting as 
the corroded areas occurred only at one end, both in the 
upper surface and in the cylinder bore. A temporary brick 
preheating furnace was built around the end of the casting 
containing the corroded sections and this part was pre- 
heated for about four hours, using charcoal as fuel. 








Cargo pump casting corroded by sea water. 


When the casting had reached a red heat, welding wa 
begun, using a good grade of cast iron welding rod and cast 
iron flux. The corroded sections on the upper face of the 
A portion of the front of the 
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- furnace was then removed to permit the welding 
-eheating furnace 
prehe - 
of corroded areas: 
- actual welding 
ours actual me . : cast 
Wh nthe welding was finished, the castings were preheated 
e g 
“ven temperature, then allowed to cool very slowly. 
7 Reprinted through courtesy Oxy-Acetylene Tips. 
printed t! g 


time was required for each casting. 


to al 


Capacity of Petroleum Refineries Continues 
to Increase 





in the cylinder bore. Only about five | 


HERE were 435 completed petroleum refineries in this | 


country on January 1, 1931, according to a survey made 
by the United States Bureau of Mines, Department of Com- 
merce. This figure compares with 412 refineries on Jan- 
uarv 1, 1930. The number of refineries reached its peak in 


: aati. a 
1923 and 1924, after which there was a more or less steady 
decline until 1930, when the number of plants constructed | 


considerably exceeded the number dismantled. 


The total capacity of all refineries on January 1, 1931, | 
amounted to 3.987.685 barrels, of which 3,706,610 barrels, | 


or 93 per cent, represents the capacity of the operating | 
plants ; 236,075 barrels, or 6 per cent, represents the capacity | 


of the inoperative plants, and 45,000 barrels, or 1 per cent, 
represents the capacity of 10 plants under construction. 
These data as compared with January 1, 1930, represent 
increases in capacity as follows: For total capacity, 5 per 
cent: for the capacity of operating plants, 2 per cent; for 
inoperative plants, 81 per cent, and for plants under con- 
struction, 21 per cent. 


This Month’s Cover 


HE photograph on the cover of this issue is an inter- 
esting action view showing long sections of gas line 
pipe being loaded on a truck and trailer for stringing along 
the right-of-way. The truck is an International and grate- 
ful acknowledgment is made to International Harvester 
Company of America for use of the picture, which was 
taken in Iowa on a portion of Continental Construction 
Co.’s Texas Panhandle-Chicago gas line built by Oklahoma 
Contracting Corporation of Dallas, Texas. 
Oklahoma Contracting Corporation owns 98 International 
trucks as well as some 65 McCormick-Deering industrial 


tractors variously equipped for pipe line work. On the | 
Continental line, a real test was given all equipment, since | 
the pipe handled was 40- to 80-foot lengths of 24-inch diam- | 


eter. Many of the joints weighed approximately 8,000 
pounds, necessitating heavy-duty trucks equipped with six 
Wheels, winches and sturdy gin poles for unloading from 
railroad cars onto the truck bed and trailer for transporting 
direct to the right-of-way. 


Welding Engineering Gets New Contract 

HE Welding Engineering Company of Bartlesville, 

Okla., has been awarded the electric welding of 180 
miles of 10-inch pipe to be laid from East Texas to Port 


Neches, on the Gulf Coast. The general contractors on | 


the line are Mitchell Stewart Construction Company of 
Dallas, Texas. This is the fifth large main line contract, 
totaling 740 miles, awarded to the Welding Engineering 
Company during 1931. 


Hiram E. Cassidy, formerly director of sales research 
and advertising for Axelson Mig. Co., has been elected 
Vice-president of the MeCarty Co., which handles adver- 
sing campaigns of thirty-five industrial companies in Cali- 
tornia. The company doubled its office space recently by 
taking new quarters in the Bendix Building at Los Angeles. 
It expects to open a branch in San Francisco shortly. 
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The Arm-and-Hammer 
Trade Mark distin- 
guishes the ‘Better 
Pipe Tools.” Each 
tool that bears this 
mark is an improved 
tool designed after 
exhaustive tests of 
other types and makes. 





Dividends 


ARMSTRONG BROS. 


Chain Tongs pay dividends in 
convenience, handiness, extra 
strength, and long, dependable 
service. 


Handles and jaws are drop forged from special steels, are treated, 
are stronger, tougher, longer wearing. Chains are proof tested, 
have known strength. Designs are improved to give greater 
handiness and balance. Unusual performance is guaranteed. 


Write for Catalog P-10 


ARMSTRONG BROS. TOOL CO. 


“he Tool Holder People” 


331 N. Franciso Avenue CHICAGO, VU. S. A. 
London Branch: Mid-Continent Representative 
ARMSTRONG BROS. TOOL CO., EARL WADDELL 
LTD., 35 Upper Thames, London, Fair Bldg., 

E. C. 4, England. Fort Worth, Texas. 
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Temperatures to 800°F. 
Pressures to 1200 Ibs. | 


+ a | > | 
HOT OIL PLUNGER 
yy - YY ¥ 4 
PUMP PACKING 
Recommended and widely used in the cracking process on 
Worthington, National, Prescott, Dow and Union pumps. 
Reliable for continuous service. In numerous cases, Style 951 
has endured 6 months in this difficult work. Use Style 951 
also for hot asphalt and hot tar. 


Oil Field Stocks in All National Supply Co. Warehouses. 
CRANE PACKING COMPANY 


1828 Cuyler Avenue, Chicago 75 West St., New York 2235 E. 7th St., Tulsa 
1422 Hampton Rd., Dallas 2302 McDuffie , Houston 112 9th St., San Francisco | 


DRILLING - PUMPING - REFINING 














Protection 
for 








Vacuum Relief Valve | 


In case of line stoppage or lieve the vacuum tendency. 
other causes that result in For a vacuum of 8 ozs. or 
the pulling of a Vacuum in less, use the Duplex Regu- 
storage tanks and _ purifiers, lator shown above. For higher 
this Regulator comes quickly vacuums use the single dia- 
to the rescue. It is placed in phragm Vacuum Relief. Ac- 
a line between suction and tion is reliable. Thousands 
discharge of compressor so of meters and tanks have the 
that, should the pressure in constant protection which this 
the suction line to the com- C-F offers you. 

pressor drop to zero, the Re- 

lief Valve will open and re- Data upon request. 


The CHAPLIN-FULTON MFG. COMPANY 


Manufacturers of Regulators for Industrial Gas Service 


28-40 Penn Avenue Pittsburgh, Pa. 
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NEW catalogue of the looseleat tile type has been ote. 
pared by the Gulf Coast Machine & Supply Cp 


ris of 

es s AKAs Tha sate F 
Beaumont and Houston, | exas. 1 he catalog describes 
drilling equipment, production equipment, high pressyt 
? SS re 


equipment and pipe line equipment. 


LOUIS ALLIS electric motors are described in ty at- 
tractive new bulletins available from The Louis Allis ¢, 
Milwaukee, Wis. Bulletin 500-A is a 16-page revision oj 
the former bulletin No. 500 that describes the company’s 
Multi-Speed Motors. Bulletin No. 508-A is a 12-page re. 
vision of bulletin No. 508 on Explosion-Proof Fan-Cooled 
Motors. 


GILMER V-BELTS is the name of a new catalog printed 
by L. H. Gilmer Co., Tacony, Philadelphia, Pa. This book 
contains much valuable engineering data on V-belt drives 
in addition to practical information on V-belt installations, 


A NEW BOOKLET on Butane Gas Plant Control is being 
distributed by Cutler-Hammer, Ine., Milwaukee, Wis. How 
the operation and the mixing of gas in so-called “bottled 
gas” plants may be fully automatic controlled is described 
in this new booklet. 


LELAND EQUIPMENT COMPANY of Tulsa and 
Oklahoma City has published a catalog on Truck Equip- 
ment Construction Machinery. This catalog fully describes 


the Leland line of equipment for trucks, giving detailed 
specifications and installations. 

CHICAGO PNEUMATIC TOOL COMPANY of New 
York City is distributing to the trade Bulletin No. 753, 
which fully illustrates and describes a new addition to the 
CP line of portable compressors. ‘This new compressor 
of 360 cu. ft. per minute capacity permits the use of an 
additional number of rock drills, pavement breaks, clay dig- 
gers, backfill tampers and similar pneumatic tools. 

THE BROWN INSTRUMENT COMPANY, Philadel- 
phia, Pa., has published a new Catalog No, 1101 featuring 
a new line of potentiometer pyrometers recently introduced 
by the company. The 48-page, well illustrated book con- 
tains a short introduction outlining the nature and field of 
the potentiometer principle as applied to pyrometry, and 
includes concise descriptions of more than fifty features. 

PETROLEUM PRODUCTION problems in all of the 
oil fields of the United States will be analyzed in “Oil Well 
Completion and Operation,” by H. C. George, which will 
be published September 1 by the University of Oklahoma 
Press in conjunction with the United States Bureau 0! 
Mines. 

The book is the first comprehensive study of the equp- 
ment and methods used in completing oil wells and in pto- 
ducing or raising the oil to the surface. It ts illustrated 
with 52 plates. Professor George is director of the schoo! 
of petroleum engineering of the University of Oklahoma 
and compiled the material while acting as consulting eng 
neer for the Bureau of Mines. 
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PRESENTATION of deep well pumps is in- 
in a 32-page bulletin just issued by 
This bulletin 
turbine 


A NEW 
terestingly revealed 
Pomona Pump Co. ) ) 
lustrates the complete line of water lu bin 
pumps manufactured by the concern, ar includes Pei 
mately 100 installation views 01 the pumps in action in all 
types of industries. It also includes < den ok tiie 
reference tables which can be frequently used by the oper- 
of deep well pumps. In this bulletin the details of 
re shown and the various pump heads 


of Pomona, California. 
lubricated 


ator ‘ 
pump construction a Minar sae 
ranging from 5 to 600 horsepower application, lhe pumps 
chow the adaptation of various types ot power drive, in- 
cluding electric motor, belted and steam turbine. When 
requesting a COP) of this new bulletin, the inquirer should 


ask for No. 160A. 


NEILAN DIFFERENTIAL LIMUET CONTROLLER, 
4 self-contained controller, having an infinite number of 
industrial pipe line, public utility and other applications, is 
described in a new bulletin that may be secured from Neilan 
Co., Ltd., Los Angeles, Calif. 


AMERICAN METER COMPANY has released an at- 
tractive new 36-page revised bulletin on Meter Provers and 
Cubic Foot Standards for gas meters manufactured by the 
D. McDonal and Company factory in Albany, N. Y. 


LINK-BELT COMPANY, Ind., has just 


issued a new illustrated book, No, 1293, which describes the 


Indianapolis, 
complete line of positive drives: silent chain, roller chain, 
herringbone gears, herringbone speed reducers, worm gear 
speed reducers, steel and malleable chains, and P. I. V. 
gear transmission. 


THE GARDNER-DENVER COMPANY of Quincey, 
Illinois, has issued a new 32-page bulletin, PC4, illustrating 
and describing the various sizes and mountings of its port- 
able compressor line. 

Engineering features include force feed lubrication with 
filtered oil, generous bearing areas, and the simplicity of 
the automatic control system. 

Bulletins may be secured direct from the company’s office. 


JOSEPH REID GAS ENGINE COMPANY, Ou City 
Pa., has published Bulletin No. 55, in which the dimensions 
specifications, horsepower curve and fuel consumption curve 
are given on the new 
Engine. 


Reid Type DC Diesel Convertible 


WEBSTER ENGINEERING COMPANY, Tulsa, Okla., 
has prepared a booklet on its complete line of gas burning 
equipment and auxiliaries for all types of boilers, stills, 
kilns, and dryers, as well as complete regulating and meter- 
ing equipment for refineries and gasoline plants. This 
hook, containing many illustrations and much engineering 
data, may be obtained by writing to the company. 


THE LA BOUR COMPANY, Ine., Elkhart, Indiana, 
has recently published several pamphlets describing some 
of its products. Bulletin No. 34 describes the company’s 
automatic suction valve which keeps the suction line tightly 
closed unless and until there is a sufficient amount of fluid 
im the sump to warrant operating the line. Bulletin No. 35 
concerns its chemical valves, and Bulletin No. 31 illustrates 


and describes the LaBour self priming centrifugal pump. 
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C.J. TAGLIABUE MFG.CO. | ~~ 
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ow! 
NEW TAG GENERAL 
CATALOG 


Presenting the complete line of TAG Controllers, 
Recorders, Dials, Thermometers, Hydrometers, Oil », C.J. 
Testing Instruments, Steam Traps and Moisture 7 | TAG- 
Meters—all under one cover. Just off the press , % “a's 
9 ’ ° oO. 
—it’s far more than a mere catalog—it’s a , - 
“ae Park & Nos- 
handbook of instruments that should be on ¢ erend Aves 
‘ S., 
your desk. P Brooklyn, N.Y. 


¢ Gentlemen: 


4 


Please send me the 
New TAG General Cat- 
4 alog No. 1000-51. 


Park and Nostrand Aves. a Niles 


BROOKLYN, NW. Y. . 
N, N Y ' Address 


- 
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‘COOKTITE 


FULLY PATENTED 





SAVES REBORING 
INCREASES POWER 


EAKY piston rings are costing Gas and Diesel 
- engine Operators thousands of dollars each year, 

Many more thousands are spent in reboring cylin- 
ders to prevent this great waste of fuel. The patented 
construction of the COOKTITE Sealing Ring prevents 
compression blow-by, cylinder reboring is indefinitely 
postponed, the engine again “acts like new’, Reduce 
maintenance costs now by repl icing your one-piece 
rings with COOKTITES May we send you the facts? 


C. Lee Cook Manufacturing Company, Incorporated, 
Louisville, Ky. Distributors New York, 
Tulsa, Los Angeles and San Francisco, 


(OKs GRAPHITICIRO 


Piston Rings’ 


Chicago, 








*‘Sealing Pressures 
Since 1888"" 
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Courtesy of Southern Cahfornia Edison Company 


Making a trip at a depth never before reached. 


, 


‘HE increasing consideration which must necessarily 
be paid to deep drilling is clearly emphasized by the 
Calitornia wildcat which was recently drilled to a 
depth of more than 10,000 feet. Nearly five years ago a 
hole was drilled in the same state to below 8,000 feet and 
since that time several producing wells have been com- 
pleted at between 8,500 and 9,000 feet. Then 9,000 feet was 
reached and at the present time one well is pumping oil from 
a depth of 9,054 feet. Now 10,000 feet has been penetrated 
and another record established—for how long no one can tell. 

The drilling to such depths naturally focuses attention on 
equipment and the Chanslor-Canfield-Midway well Hob- 
son No. A-2, which was finally bottomed at 10,054 feet, 
has presented some conclusive evidence as to the high 
degree to which equipment has been developed by the manu- 
facturer and to the efficiency in using this equipment that 
has been attained by drilling organizations. The well is a 





Courtesy of 


The drawworks that drilled the world’s deepest well. 
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Southern California Edison Compan 


The 
woe. Len 
Foot Well 


wildcat located just north of Venturs 


and two miles east of the Rincon 
field. It was found dry at its total 
depth and at the present time has 


been plugged back to about 8,200 feet. 

Electricity was used throughout in 

drilling this well. Of considerable ip- 

terest, however, is the fact that all the equipment employed 
was of the standard rotary type now being generally used 
for all the deeper drilling in California. No trouble of any 
during the entire 
operation, and it is evident that the present rotary equip- 
ment is adequate for drilling to these great depths when 
proper precautions are taken. 


serious consequence was experienced 


No completion problem was 
experienced, of course, since production under high pres- 
sure was not encountered at the 10,000-foot depth. 

The prime movers were 25/65 h. p. oil well motors of 
the type now drilling operations 
where electricity is used for power. An automatic differential 
electric drive was used for the entire depth except during 
the taking of manual control was advisable. 

The mud pumps were motor-driven with V-type drives. 
There were two 634x14 pumps powered by 25/65 h. p. 
motors and one 74x14 driven by a 125 h. p. 


sures of nearly 2,500 pounds per 


widely used in rotary 


cores when 


Pump pres- 


inch were sometimes 


necessary in starting circulation, 


square 


but were carried at about 1,300 
pounds per square inch after 
circulation had been obtained. 

The well was started with a 
25-inch hole which was drilled 
to 800 feet. A 17-inch hole was 
then drilled to 4,350 feet; a 10- 
inch hole from there to 6,650 
feet, and a 7'4-inch hole from 
that point to 7,479 feet. A 
string of 85-inch casing was 
run to 6,640 feet and a 55-inch 
at 7,479 
a production test 


water string 
feet, 


was made. The well made about 


Was _ set 
where 
200 barrels of oil per day a 
that point, but it was decide 
to deepen it. A 434-inch hole 
was then drilled from there on 
was set in the 


+ 
t 
j 
i 


liner 
55-inch pipe when the produc- 
tion test was made at its total 
depth. 


and a 
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By 
w. A. SAWDON 
Petroleum Engineer 
Los Angeles 


The depths to which the cas- 
ings strings were run were not 
excessive since both were of a 
length that would give a factor 
of safety of two for alloy seam- 
less casing equivalent to collaps- 
ing strength of salt water and 
a factor of safety of 2% for this 
type of casing, equivalent to the tensile strength of the 
joints. The drill pipe was of the heat treated upset type 
and 2%-inch 1034-pound pipe conforming to A. P. I. 
grade D specifications was used for the 434-inch hole from 
7.479 feet to the bottom. 

After plugging back to 8,200 feet, 4-inch liner was 
cemented at 8,126 feet. This was done on July 3, using ten 
sacks of cement and placing it with 1%-inch drill pipe in 
24-inch tubing. When production has been secured at this 
depth, the well will not, of course, be the deepest produc- 
ing well. Its record was established for drilling depth alone 
and was of importance because it was the first well to pass 
the 10,000-foot mark, and was of great interest because of 
the power and equipment used. The adaptability of elec- 
tricity and the efficiency of the standard rotary equipment 
have been proved for this deep drilling under conditions 
encountered in this well. 

More severe operating condi- 
tions have already been met by 
similar equipment on other wells. 
For instance, a string of 1314%4- 
inch casing was run to 6,900 feet 
in a well in Kettleman Hills. 
The handling of long and heavy 
strings taxes the ingenuity of 
drilling crews and the capacity 
of equipment, but it is evident 
that longer but smaller pipe can 
be run in the hole than has yet 
heen done. Due precautions 
against failure of the pipe itself 
also must be observed, but the 
development of alloy steel has 
aided materially in reducing the 
hazard and at the same time 
provided necessary clearances. 

The present attention to 
straight hole practice has also 
been a factor in the successful 
completion of deep wells. The 
added difficulties presented by 
holes deviating widely from the 
vertical with their interference 


to running pipe are now well a 
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Courtesy of Southern California Edison Company 


Drilling was done with two 25/65 h. p. motors for prime movers. 


recognized. Il ortunately, it has become almost universal 
practice to make surveys as the well is being drilled. 

The mud problem, also of extreme importance, is being 
given increased attention. Local conditions and mud sup- 
plies are too often not given sufficient attention, but the 
use of admixtures—both for weight and colloidal proper- 
ties is offering a solution. While the C. C. M. O. well, 
Hobson No. A-2, has clearly established a record for the 
deepest hole yet drilled, it must be remembered that there 
are commercially producing wells that closely approach the 
10,000-foot depth. Associated Oil Company's well, Lloyd 
No. 57, in the Ventura Avenue field, remains the deepest 
producing well when considered from the angle of strictly 
proved commercial production. Yet the Continental Oil 
Company is pumping oil from a depth of 9,054 feet in its 
McGrath and Selover well No. 24, in the Seal Beach field, 
and it is felt by some that this well should be classed as a 
commercial producer. 





Courtesy of Southern California Edison Company 
are two electric motor-driven mud pumps used for keeping up circulation below ten thousand feet. 
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Here’s an 80,000 barrel “Pittsburgh-Des Moines” storage tank (just erected) that’s giving 
yeoman service at Kilgore, Texas, during the present disrupted state of the crude market. 


Thirty-eight years’ fabricating experience—combined with modern plants at Des Moines 
and Pittsburgh—allow ‘“Pittsburgh-Des Moines” to supply urgent steel storage needs promptly 
with accurate work and skilled erection. 


Phone, wire or write your requirements to our nearest office today. 


Pittsburgh - Des Moines Steel Company 


3490 Neville Island, Pittsburgh, Pa. 1295 Praetorian Bldg., Dallas 991 Tuttle Street, Des Moines, Ia. 
New York Chicago San Francisco Atlanta Seattle 
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Keep Engines and Lines Free From Scale 














Scale deposits reduce efficiency and capacity. Unless equipment for a period of one to three hours for average 
means are taken to defeat them, they gradually accumulate scale and longer as needed, for heavy deposits. Here as 
until damage is done or the equipment is rendered prac- always Dearborn responsibility accompanies Dearborn 
tically useless. A large per cent of the cracked cylinder products until the service for which they are purchased 's 
jackets occurring in internal combustion engines is caused accomplished. 
by scale. The gradual loss in engine efficiency that devel- Cooling W ater Treatment 
ops, is in direct proportion to the degree of impediment to j ; : 
cooling caused by scale The Dearborn Laboratories are especially equipped to 

render analytical service in making 
. the original and subsequent tests on 
Rapid Easy Scale Removal NO: ID raw and treated waters used in cooling 

For a quick, thorough clean-up of internal combustion engines, com 
carbonate scale in cooling jackets, in - = pressors and condensing equipment 
water lines, meters, heaters, tanks, IRON TRADE MARK RUST This is a very specialized phase 0 
boilers and condensers use Dearborn The Orivinal Rust Preventive water treatment and with our facilities 
Special Formula No. 134. Superior to ee a ee ee a it is possible to produce satisfactory 
acid. Removes scale of any thickness ie Mase dade, ace Ga ane cent cooling water treatment at moderate 
or density. Treatment is mixed with Investigate. cost and without installation of elab- 
water and circulated through the orate equipment. Inquiries invited. 

y ™“ 7 y 
DEARBORN CHEMICAL COMPANY 
310 S. MICHIGAN AVENUE, CHICAGO 205 EAST 42nd STREET, NEW YOR 


Canadian Offices and Factory: 2454-64 Dundas Street, West, Toronto 
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The Chemical Reactions Involved 


in the Doctor Sweetening Process 


By DR. SIDNEY BORN, Marathon Oil Co. 


HE sweetening of petroleum distillates by the “Doc- 

tor Treatment” is one of the most widely applied and 

least understood of any of the chemical reactions or 
processes used in the petroleum industry. While much 
work has been carried on, it is only recently that a satis- 
factory explanation has been evolved for the chemical reac- 
tions that take place in the process. 

By sweetening petroleum distillates we mean the removal 
or conversion of those sulfur compounds which give the 
distillate a disagreeable or sour odor; that is, hydrogen 
sulphide and the mercaptans. The mercaptans can be con- 
sidered as alcohols with the oxygen replaced by sulfur, thus: 

Cn Han+1- SH 

The mercaptans are volatile liquids, difficultly soluble in 
water, easily soluble in petroleum distillates and other or- 
ganic solvents. They act as weak acids and form salts 
(Mercaptides) with alkalies. 
with heavy metals, such as mercury, lead, copper, etc., and 
derive their name from the facility with which they form 
(Corpus mercurio aptum. ) 


They also easily form salts 


salts with mercury. 
The lower members of the series have an extremely pene- 
trating and unpleasant odor. On heating, the mercaptides 
form disulfides, viz. : 
(CH3.S )2Pb PhS + (CHs) 25 
The mercaptides can also be oxidized to disulfides 
2 CoHs.S.Na+ Iz = (Co Hs. S)2+2 Nal 
Hydrogen sulfide is easily removed by treatment with 
caustic soda 
H2S + 2 NaOH = Naz S-+ 2H20 


The mercaptans are not removed by treatment with aque- 
ous solutions of alkalis in the absence of air. The mercap- 
tans cannot be oxidized with air, but the mercaptides in 
alkaline solution are more readily oxidized. 

In a series of very interesting experiments, Lachman 
(Journal of Industrial and Engineering Chemists, 1931, 
Volume 23, Page No. 355) has shown that in the presence 
of oxygen (air) and sodium hydroxide, the removal of mer- 
captans is dependent on the completeness of the oxidation 
and that the following equations probably represent the 
reaction : 

2 RSH + Oz—> RSSR-+ He O2 
2 RSH + HeO2x—> RSSR+2H2O 


The importance of these reactions in the usual doctor 
treatment is evident. The Doctor Treatment is usually car- 
ried out as follows: The sour distillate, after a preliminary 
wash with caustic soda to remove the hydrogen sulfide, is 
agitated with an alkaline solution of lead oxide (Sodium 
Plumbite). The Petroleum Distillate turns a deep yellow, 
orange or brown color. A small amount of sulfur is then 
added and the solution is again agitated and a black pre- 
cipitate of lead sulphide is formed, the lead mercaptide being 
converted to an organic disulfide. These two reactions are 
generally represented by the following equations : 

2RSH = Nae Phe yo 


R-S-Pb-S-R + NaOH 
R-S-Pb-S-R + S 


R-S-S-R + PbS. 


| 


Aucust, 1931 


Treaters and refinery technologists observed that the pres- 
ence of lead sulfide greatly helped the sweetening reaction 
and that agitation with air gave much better results than 
mechanical agitation. 

From the above reactions, it can be seen that two mols. 
of mercaptans would require one mol. of sodium plumbite 
to complete the reaction. As a matter of fact, it has been 
found that one mol. of lead oxide will sweeten approximately 
ten times this amount. Two explanations have been pro- 
posed for this: One, that the lead sulfide is reconverted to 
lead oxide, the other that the lead sulfide acts as a catalyst. 

The conversion of a mercaptan to a disulfide is essentially 
an oxidation reaction and can be carried on directly by 
oxidation under suitable conditions (in alkaline solutions ) 
or indirectly by the usual Doctor Treatment. 


Wendt & Diggs (Journal of Industrial and Engineering 
Chemistry, 1924, Volume 16, Page No. 1114) came to the 
conclusion that the lead sulfide had a catalytic action and 
pointed out that lead sulfide is wetted by petroleum distil- 
lates as well as aqueous solutions, and Greer (Journal of 
Industrial and Engineering Chemistry, 1929, Volume 21, 
Page No. 1033) showed that under certain specific condi- 
tions, sour distillates could be sweetened by shaking with 
lead sulfide or other metallic sulfides. 


Morrell & Faragher (Journal of Industrial and Engineer- 
ing Chemistry, 1927, Volume 19, Page No. 1047) do not 
agree with the above hypotheses and as a result of their 
experimental work, came to the conclusion that the lead 
sulfide was converted to oxide probably through the inter- 
mediate formation of lead sulfate. 

In a later paper, Morrell (National Petroleum News, 
December 17th, 1930, to January 21st, 1931, issues) states 
that the consumption of sodium hydroxide is insufficient to 
account for the reaction. 

PbSOs + 4 NaOH —> Na2PbO2 + Naz SO4 + 2 H2O 
and suggests the following explanation: Sodium mercap- 
tides are oxidized directly by the oxygen to form the corre- 
sponding disulfide and sodium hydroxide and this reaction 
takes place simultaneously with the one shown above may 
be promoted by the presence of lead sulfide. 

Ott & Reid (Journal of Industrial and Engineering Chem- 
istry, 1930, Volume 22, Page No. 878) have shown that the 
reaction of mercaptans with alkaline sodium plumbite solu- 
tion (“Doctor” solution) results in the formation of both 
neutral and basic mercaptides. 

Pb (SR)e2 
Neutral Mercaptide 


Pb. SR.OH 
Basic Mercaptide 
According to these authors, the following reactions may 
take place between mercaptans and sodium plumbite: 
Pb (OH )2+ HSR = Pb.SR.OH + H2O 
Pb (OH)2-+ 2 HSR = Pb (SR)e2 + 2H2O 
2Pb.SR.OH (SR) Pb-O-Pb (SR) + HeO 
Pb.SR.OH + NaOH = Pb.SR.ONa + H2O 
NaOH + HSR = Na SR+- H2O 
Of these reactions, the first two are the most important. Ott 
& Reid also state that “a more concentrated doctor solution 
produces more of the basic lead mercaptide.” 
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Morrell & Faragher (loc. cit.) showed that the OXidatigs 
or lead mercaptides to alkyl disulfides with atmos hey 
oxygen was a slow reaction, and Ott & Reid found that 7 
was explained by the fact that such oxidation resulted larea 
in the formation of stable organic lead peroxides, Be 

In another paper, Ott & Reid (Journal of Industrial 
Engineering Chemistry, 1930, Volume 22, Page No mh 
showed that the reaction of suliur with lead mercaptided 
does not result simply in the formation of lead sulfide 
an alkyl disulfide, but may result in the ee 
pounds of the following types: 

PbeS ( SR )2 

Phe (OH )2 Ss 

Phe (OH )2 S4 
Lachman, in his investigations (loc. cit.) has thrown egal 


formation of come 


siderable light on the mechanism of these reactions, He 
shown that lead oxide is regenerated from lead sulfide } 
blowing with air, and that lead sulfide can also aet as 
catalyst. Other finely divided solids such as bone blag 
and clay can also act as catalysts and accelerate the swegf 
ening process. Another interesting feature of Lachmag 
papers is the role that sodium sulfide plays in the reactiggl 

Sodium sulfide may be present from either of the follg 
ing reactions: ’ 

He S +2 NaOH 
or 

2RSH+S+ 2 NaOH = R-S-S.R + Nao S +2He9 
Lachman has shown that the presence of sodium sulf@ 
interferes with mercaptan oxidation on account of the eas 
with which it oxidized to this sulfate: 

NazS+S + 1% O2 Naz S203 

Therefore, when appreciable amounts of sodium sulfi 


Naz S 2HeO 


are present, more sulfur and more vigorous oxidation § 
indicated. 

The above explains many of the apparent anomalies eg 
periences in Doctor Sweetening and should help to clear ag 
some of the difficulties experienced in carrying out the Dog 
tor Treatment. 


Promoted 


N the July issue of Tie Perroneum ENGINEER it 

erroneously stated that Mr. Ray MM. Humphreys of @ 
Axelson Mig. Co., Ltd., had been made assistant to # 
Zwerneman. Mr. Humphreys has been appointed assista 
Axelson, and Mr. Zwernetl 


is in charge of California sales for Axelson. 
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